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ro THE 


Moſt Reverend Father in G O D, 


THOM 468, 


Lord Archbiſhop of CANTER * URY, 
Primate of all . etc. 


The Surviving Tx USTEE of the honour- 
able Mr BOYLE: s LECTURES. 


1 1 pleaſe your 8 


MAY Juſtly put theſe LECTURES 

under your Grace's patronage, their 
publication being wholly owing to you: 
for having the honour to be a member 
of the Royal Society, as well as a divine, 
I was minded to try what I could do to- 
wards the improvement of philoſophical 
matters to theological uſes; and accord- 
ingly laid. a ſcheme of what I have here 
publiſhed a part of; and when I had 
little elſe to do, I drew up what I had 
to ſay, making it rather the diverting 


- Exerciſes of my leiſure hours than more 
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ſerious theological ſtudies. This work, 
. (although I made a conſiderable progreſs 


Mr Boyle's end; ſo I can do no leſs than 
make this public, grateful acknowledge- 
ment of your Grace's great and rde 
ed favour. 


_ - whole Lecture alſo is beholden to your 
. Grace's kind-and pious endeavours. It 
was you that encouraged this nals cha- 


DEDICATION. 


in it at firſt, whilſt: a novelty, yet) ha- 
ving no thoughts of publiſhing, I laid 
aſide, until your Grace, being informed 
of my defign by ſome of my learned 
friends, both of the clergy. and laity, 
was pleaſed to call me to the unexpected 
honour of preaching Mr Boyle's Lec- 
tures : an honour I was little aware of in 
my country-privacy, and not much ac- 
quainted with perſons in high ſtations, 
and not at all, particularly, with your 
Grace. So that therefore as it pleaſed 


your Grace, not only to confer an un- 
. ſought profitable honour upon, me, a 
ſtranger, but alſo to continue it for two 
. Fears, out of your good opinion of my 


performance, in ſome meaſure, anſwering 


Bur it is not myſelf alone; but the 
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rity, and aſſiſted in the ſettlement: 2 
in the honourable founder's lifetime; 
and ſince his death, it was you that pro- 
cured a more certain ſalary for the Lec- 
tures, paid more conſtantly and duly 
than it was before . e 

TR ESE benefits, as I myſelf have been 

a ſharer of, ſo I ſhould be very ungrate- 
fal, ſhould I not duly acknowledge, and 
repay with my repeated thanks and good 


* It may not only gratify the reader's curioſity, but alſo be 
of uſe for preventing encroachments in time to come, to give 
the following account of Mr Boyle's LeQures. 7 

Mr Boyle, by a codicil, dated July the 28th, 1697, and an- 
nexed to his will, charged his meſſuage or dwelliug-houſe, in St 
Michael's Crooked Lane, London, with the payment of the clear 
yearly rents and profits thereof, to ſome learned divine in Lon- 
don, or with the Bills of mortality, to be elected for a term 
not exceeding three years, by his grace the preſent lord arch - 
biſhop of Canterbury, then Dr Teniſon, Sir Henry Aſhurſt, Sir 
John Rotheram, and John Evelyn, Eſq; The buſineſs he ap- 
pointed thoſe lectures for, was, among others, To be ready to 
« ſatisfy real ſcruples, and to anſwer ſuch new objections and dif- 
« ficuities, as might be ſtarted, to which good anſwers had not 
© been made.“ And alſo, To preach eight ſermons in the year, 
* viz, the firſt Monday of January, February, March, April, 
© and May; and of September, October, and November.“ The 

ſubject of theſe ſermons was to be, The proof of the Chriſtian 
© religion againſt notorious infidels, viz. Atheiſts, Theiſts, Pa- 
gans, Jews, and Mahometans; not deſcending lower to any 
© controverſies. that are among Chriſtians themſelves.” But by 
reaſon the lecturers were ſeldom continued above a year, and 
that the houſe ſometimes ſtood empty, and tenants brake, or 
/ failed in due payment of their rent, therefore the falary ſome- 
f times remained long unpaid, or could not be gotten without 
| ſome difficulty: to remedy which inconvenience, his. preſent grace 
of Canterbury procured a yearly ſtipend of 50 l. to be paid quar- 
terly for ever, charged upon a farm in the pariſh of Brill, in 
8 the county of Bucks: which ſtipend is accordingly very duly paid, 
when demanded, without fee or reward. E 
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DEDICATION. 


wiſhes. And that the infinite Rewarder 
of well-doing, may give your Grace a 

tiful reward of theſe, and your many 
other, both you: and . benefac- 
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AS the noble founder of the Lectures I lav had the 
41 honour of preaching, war a great imprauer of na · 
tural. knowledge, ſo, 2 „ 

a pivus end, .as well as in purſuit of his genius. 
* it was his ſettled opinion, that nothing tended 
more to cultivate true religion . and piety in a man's 
mind, than. a thorough. ſkill in philgaphy. And ſuch 
efe& it manifeſtly had in him, as it evident From di- 
vers M his. publiſhed pieces: from. his con- v3 05 
ſtant deportment, in never mentioning the Wl a 5 
name of God without a pauſẽ, and uiſible S 
flop in his diſcourſe ; and from the nobte 
Foundation of his lectures for the honaur of God, and 
the generous ſtipend he allowed for the ſm. 
AND foraſmuch as his lectures were appointed by 
him for the graf of the Chriſtian religions, 
againſt Atheiſts, and other notorious infi- * ole wil 
dels, I thought, when I had the honour to * 

be made his lecturer, that 1 could not better come up 

Zo his intent, than to attempt a demonſtration of \the 

being and attributes of Gad, in what I may call M 

Hoyle g owns. that 15, a phy/ico-theolegical way. And, 

beſides that, as it was for this very ſervice that I was 
called to this honour, I was'the more induced to follow 
this mat bod, hy reaſon none of myilearned and ingenious 
predeceſſors in theſe lectures, have done it on purpoſe, but 
only caſually, in a tranſient, piece-meal manner. : \they 
having made it their buſineſs to prove the great points 
cf Chriſtianity in another way, . which they haue ac - 
.cordingly admirably done. But conſidering what our 
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. . bonourable faunder's opinion was natural kn ?- 
edge, and that his intent was, that thoſe matters, by 
. taſſing through divers hands, and by being treated of 


in ay erent methods, ſvould tale in maſt of what could 
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TO THE READER. 
be ſaid upon the ſubjet ; I hope my ee may 
be acceptable, although ene of the meaneſt. 

AS for others, who have before me done ſomething of 
this kind: as Merſenne, on Geneſis ; Dr Cockburn, 
in his Eſſays ; Mr Ray, in his Wiſdom of God, &c. ; and 
I may add the firft of Mr Boyle's Euere, the moſt 


learned Dr Bentley, in his Boyle's leftures, the eloquent 


archbiſhop.of Cambray, and, Thear, the ingenious Mon- 
fieur Perault hath fomething of this kind, but never ſaw 
it ) : Jay, as to theſe learned and ingenious authors, as 


the creation is an ample ſubjett, fo I induſtrioufly endea- 


woured to avoid doing over again what they before had 
done ; and for that reafon did not, for many years, read 
their books, until I had finiſhed my own. But when I came 
to compare what each of us had done, I found myſelf in ma- 
ny things to have been anticipated by ſome or other of them, 
eſpecially by my friend, the late great Mr Ray. And there- 
fore in ſome places I ſhortened my diſcourſe, and refer- 
red to them, and in a few others, where the thread 
of my diſcourſe would have been interrupted, I have 
made uſe of their authority, as the beſt judges ; as of 
Mr Ray's, for inſtance, with relation to the moun- 
tains, and their plants, and other products. If then 
the reader ſhould meet with any thing mentioned be- 
fore by others, and not accordingly acknowledged by = 
'T hope he will candidly think me no plagiary, becauſe I 
can aſſure him I have all along, where I was aware 
of it, cited my authors, with their due praiſe. And 
it is ſcarce poſſible, when men write on the ſame, or 
a ſubj ect near a-kin, and the obſervations are obvious, 


but that they muſt of ten hit upon the ſame thing: and 


Frequently this may happen from perſons making obſer- 
. vations about one, and the ſame thing, without knowing 
© what each other hath done ; which indeed, when the firſt 
- edition of my book was nearly printed off, I found tobe my 
on caſe, having ( for want of Dr Hook's Micrography 
being at hand, it being a very ſcarce book, and many years 
" fince Tread it ) „given deſcriptions of two or three things, 

which I thought had not been tolerably well obſerved be- 


Lere, but are * well by chat curious gentleman. 


TD TRI READER. 


OM isa feather, the mechaniſm of which we in the 
ſcheme 22. which it ſomewhat tfferent from what I 
have repreſented in my fig. 18, c. But I can ſtand 
by the truth," though not the elegance uf my figures. 
But as to the other differences, they are accidental, or- 
caſroned by aur taking the parts im a different wiew, 
or in a different part 4 vane; and to ſay he truth, 
{not flattering myſelf, or detratting from the admi- 
rable obſervations of that great man , I have hit up- 
on a few things that eſcaped him, being enabled to do 
fo, not only by the help of ſuob mioroſcopes as he made uſe 
of ; bt alſo by thoſe made by Mr Wilſon, nohbich eb 
all Jever faw, whether of Engl/n, Dutch, or italian 
make; ſcueral of which forts ] have ſeen and examined. 
THE other thing us have both of us figured and 
deſcribed is, the fling of a bee or waſp;; in which "we 
differ more than in the lajt. But by a careful re-ex- 
amination, Ind, that although Dr Hooks ober va- 
tions are more oritical than any were-before, yet they 
are not ſo true as mine. For as to the ſcubbard, us 
he calls it, Iicouul never diſcover any-beards #hereon ; 
and 1 dare be confident there are mone, but what are 
on ithe two fpears. And as to the point of the. ſcab- 
bart, he hath repreſentedt as tubular, or bluntiſb at 
the top but it really terminates in à ſharp point, 
and the two ſpears. and the poiſon come out à lit, 
or longiſb hole, a little belou the top or point. And 
as to the ſpears, he mates them to be but one, and 
that the. point thereof lias always out of the. ſcabbard. 
Hut by a ftrift examination, they will be found\tove 
two, as I have ſaid, and that they always lie within 
the ſcabbard, except in ſtinging; as ] have repre- 
fented them in fig. 21. from the tranſparent ſting of a 
waſp. And as to the ſpear being made of joints, and 
parted into tuo, as his fig. 2. ſcheme 16. repreſents 
1 .could. never upon a review diſcover it to be ſo, but 
imagine, thut by ſeeing the beards lying upon, or he- 
hind the ſpears, he might take them for joimu, and 
by ſeeing the point ꝙ one ſpear lie before the-other, he 
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TO THE READER. 
might think the ſpear was parted in two. But If 


the reader ſbould think himſelf impeſed upon by Dr 


Hook, and myſelf, it is neceſſary to be obſerved, that 
the beards, or tenterhooks, as Dr Hook calls them, 


lie only on one fide of each ſpear, not all round them 

.and are therefore not to be ſeen, unleſs they are laid in 

a due poſture in the microſcope, viz. fideways, not un- 
dier, or a- top the ſpear. | 


* . 


THE laſt thing, which ſcarce deſerves mention, it 
the mechaniſm of the hair, which Dr Hook found to be 
folid, like a long piece of horn, not hollow, as Mal- 
pighi found it in ſome animals. And I have found 
both thofe great men to be in ſome meaſure in the right, 


 t#he hair of ſome animals, or in ſome parts of the body, 


being very little, if at all tubular and in others, par- 
ticularly mice, rats, and cats, to be as ] have repre- 


ſented in my fig. 14, c. 


4ND now, if my tnadvertency in other things hath 
no worſe effe& than it hath had in theſe, namely, to 


confirm, correct, or clear others obſervations, I hope 


the reader will excuſe it, if he meets with any more 
of the like kind. But not being conſcious of any ſuch 
thing, although probably there may be many fuch, I 


am more ſollicitous to beg the reader's candaur and fa- 


vour, with relation both to the text and notes: in the 


former of which, I fear he will think I have as much 


under · done, as in the latter over-done, the matter: 


but for my excuſe, I defire it may be conſidered, that | 
the textual part being ſermons, to be delivered in the 
pulpit, it was neceſſary to inſiſt but briefly upon many | 


of the works of God, and to leave out many things 


that might have been admitted in a more free diſcourſe. 
So that I wiſh it may not be thought I have. ſaid to 


much, rather than too little, for ſuch an occaſion and 
place. And indeed, I had no ſmall trouble in expound: 
ing ſome things, altering many, and ſoftening the moſt, 
and, in « word, giving, in ſome meaſure, the whole, 


- different dreſs than what I had at firſt drawn it up 


in, and what it now appears in. 


AND as for the nates, which may be thought u 
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TO THE READER. 


large, I confeſs I might have ſhortened them, and had 
thoughts of doing it, by caſting ſome of them into the 
text, as an ingenious learned friend adviſed. But 
when 1 hegan te do this, I found it was in a manner 
to new-make all, and that I ſbould be neceſſitated to 
tranſcribe the greateſt part of the boo, which, having. 
no aſſiftant, would have been too tedious for me, being 
pretty well fatigued with it before. I then thought 
it beft to pare o# from ſome, and to leave out others ; 
and accordingly did jo in many places, and would have 
done it in more, particularly, in many of the citations 
out of the ancients, both poets and others, as alſo in 
many of the anatomical obſervations, and many of my 
own and others obſervattons : but then I conſidered, 
as to the firſt, that theſe citations do, many of them 
at leaſt, ſhew the ſenſe of mankind about God's works, 
and that the moſt of them may be acceptable to young. 
gentlemen at the univerſities,, for whoſe ſervice theſe 
lectures are greatly intended. And as to the anatomi- 
cal notes, and ſome others of the like nature, moſt of 
them ſerve either to the confirmation, or the illuftra- 
ton, or explication of the text, if not to the learned, 
get to the unſhilful, leſs learned reader ; for whoſe 
fake, if I had added more, 1 believe he would forgive 
me. And laſtiy, as to the obſervations of myſelf, and 
ſome others, where it happens that they are long, it is 
commonly where a neceſſity lay upon me of fully exprefſ> 
ing the author's ſenſe, or my own, or where the thin 
was neu, and never before publiſhed ; in which caſe, 
it was neceſſary to be more expreſs and particular, 
than in matters better known, or where the author 
may be referred unto. | | 
IN the former editions I promiſed another part I 
had relating to the heavens, if 1 was thereunto en- 
couraged. And two large impreſſions of this beok ha- 
ving been ſold off, ſo as to admit of a third before the 
year was gone about ; and hearing that it is tran/> 
lated into two, if not three langnages ; but eſpecially 
being importuned by divers learned perſons, both known 


end unknown, I have thought myſelf ſufficiently enga- 


TO' THE-READ ER 

#9 perform. e e and haus accor 1 
Kae that part ding 
So that 7 7 naw; carried my ſurvey. through moſt 
parts of the vifible creation, except the waters, which 
are for the moſt part omitted; and the. vegetables, 
which, for want, of time, I was * forced. ta treat of in 
a perfunctory manner. And ta the * nder/tanding of 
the former of theje,, having received: divers. ſellicita- 
tions from. penſana unknew ty. as well as known, I think 
myſel bound in. ciuilitg to qu their fauour, and 10 
retzrn them my hearty thanks fer the kind opinion. they 
have Neun of my other performances, that they have 
encouraged me to undertake this other taſt. And ac- 


 cordingly I have. begun it, and, as: far. & my. aff airs 
wilt permit, haus made ſame. progreſs in it: bat. age 


and avocations growing: 


«pen me, I begin te-feer 1. ſhall 


ſcarce 


muſt” 
who 


able. to finiſb it as 4 weuld, aud therefore 
commend that amꝑl and nable ſubij od ta others, 
ve more leiſure, and would de it bettær than 1. 


4A to, 0, additions, Iba ve been much ſollicited theres 
_ emo. by divers Curious and earned penſons, who would 
have had me. to inſert ſame of their obſervations, and 
many mere of my. own... but in a work of this nature, 
this wauld have been, endleſs : and although the book 
would thereby be rendered much better, and more com- 
| plete, yet I cauld by ne means excuſe fo. great an ins 
Juſtice to the purchaſers of the former editions. And 
therefore, except in the ſecond edition, where it was 
not eaſy to be avoided; few additions er alterations 
have: been made, beſedes what were: typographical, of il - 
of ſmall. confideratieu. Ond́ in the third edition Ja 
mended the firſt paragraph of note 1. chaps. F- book 1. 
concerning gravity; and in the fqeurth, . 16, and 
18, Tinferted two paſſages out of Seneca, that were 
inadvertently left out, and corretted many things, that 
* a carqful review, ſeemed to want amendment. 
A laſtly, as to the fallowing analyks, it was 
added at the requeſt of ſome of my learned and ingeni- 
8143 friends. ;. and although it might have been centracl. 
— 6 1 
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FOLLOWING BOOK. 


T H E ck of the ereation relating to our terraqueous globe, 


| 


| 


are ſuch as are viſible i in the 


cee or "PTS IR of the globe, viz. theſe three: 
"1- The atmoſphere, 
Compoſed of air and vapours, Page 36. 
Uſeful to - 
Reſpiration and animal life, ibid. | 
Vegetation o Ln 40. 1 
1 Conveyance o 
e. winged tribe. 
Sound, 42. 
| The functions of nature. 
( Reflefting and refraQting light, 43. 
Containing the 


_ Winds, which re of great uſe and neceſſity 


In various Engines, 48. 


t 


Fro the ſalubrity and pleaſure of the air, 46. 


: In navi zation. - 
- Clouds and rain: of great uſe to the 


Y | : Refcelhment of the earth and the things therein, 50+ 


Z Origin of fountains, according to. ſome, Fr 
As. Light Its 
Fountain, $6. 
Wonderful neceſſity and ue. 


8 Improvement by glaſſes, 37 


velocity. | 
|| 8. C Exp on, 58. REY : 
Tx 
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Its reat benefit, 61. 
Cauſe of levity, which is of great uſe in the world, 63. 

Ur dons globe itſeif. Of which I take A view in 

General, of 
ond 3 figure, which is the n commodious i in re · 
gerd o 5 \ 
Light, 68, ; 5 F * 
Heat. 8 | 
Lodgment of the waters. 
, The winds, 69. | * 
| Its bulk, 70. | 
q Its motion, ibid. 
Annual. 
Diurnal. 
1 place and diſtance from the fun, and ee vey bo- 
dies, 73. 
Its diſtribution, ſo as to cauſe all the parts of the globe to 
| Balance each other, 74 | 
e ge helpful to one another. 

1 The great variety and quantity of all Ms e food, 
phy ſic, building, and every uſe and occaſion of all ages, 
places, and creatures, 79. | 

An objection anſwered, 80, 81. 
& Particular, of the earth; of its 
- Conſtituent parts, viz. Its 
88 . nd moulds neceſſary to the 
| — of various vegetables, 86. 
Various occaſions of man and other animals, 87. 
. ſtrata or beds, affording materials for- 


; | Tools. BE 
| ; CO Firing. 
1 + Building. + 
| Dying, and thouſands of other things, 89. 
Conveyance of the ſweet fountain-waters,. 90. 
Subterraneous caverns and vulcanos; of great uſe to thecoun- 
tries where they are, 92. 
4 Mountains and vallies, which are not ds ruins, but 
of deſign, inaſmuch as the ſtructure of the earth is 
: The moſt beautiful and pleaſant. 
The moſt ſalubrious : to ſome conſtitutions, * hills; to 
ſome, the valleys, 965. 
Beſt to ſkreen us, and other things, ibid. 
Beneficial to the 
Laren df various vegetables. | 


A. 


Harbour and 'maintenance of yarious animals, 97. 
Generation of minerals and metals, 99. 
| , Abſolutely neeeſſary to the conveyance of the rivers; and in 
| mg 3 to the origin o 57 ibid. 


\ Senſitive, ſome things are 


"L002 
1 Concluſion againſt blaming God, og. 


Its inhabitants; which are either e or inſenſitive 
Concerning the | 


common to all the tribes, particularly theſe ten: 
(1 The five ſenſes and their organs; the, 108. 
Eye, an admirable piece of mechaniſin in regard of its 
f Form for the moſt part ſpherical, which is n kor 
The reception of objects. - 
{ Motion of the eye, 112. 


'| | Situation in the moſt commodious part of the body 
S | of every creature, | 
; th l in ſome animals 
Every way. | 
Fixed; and the 3 proviſion in that 
| | eaſe, 113. 
62 x I Size; which is in | 
| All creatures, according to their occaſions, 
TS Sach as live abroad in the light, larger. 
| | Such as live under ground, leſs. 
I | Number, in ſome animals 
Two, 115 i 
| | Tee together with the wiſe provide to pre- 
; | vent double viſion. - 
| Parts; ſome of which are viewed 
| Ws the arteries, veins, and ſome of 


IT 


the muſcles and tunics. 
More ſtrictly, ſome of the 
| | * Muſcles, and the excellent proviſion made for 
| their peculiar uſes, e uilibration, etc. 118. 
Tunies: among which the various aper- 
1 tur es, forms, and poſitions of the pupil 
I | | I are particularly noted, 120. 71 


. | Humours, eſpecially the prodigious _—_ 
and compoſition of the cryſtalline, acco 
I.. ing to Mr Lewenhoeck. 
| | | Nerves, 126. | 
1 Aa. : | 
Motory. . 


| | Guard and ſecurity provided for by 
; The repatation of the aqueous. * 6 


Covering the eye · lids. 
Strong and curious bones. 
) Hard and firm tunics, 
| ; Withdrawing them into their heads, 1 30. 
N L Of erect . 131. 
32 


2 


N 


[wii 7 


7 


Hearing. Its . 

N Organ, the ear, 132. j | I 
oh Double, enabling us to hear every way, and a 
good proviſion for the loſs or burt of one. 

J Situated in the very beſt place for information, 

5 ſecurity, and near the eye and brain. 
| The fabric of the 

Outward ear, which is in 


L 


All creatures formed, guarded, placed, and 
every way accoutered- according to their 
I various places and occaſions, 135. 

. 4 Man ſuitable to bis exe poſture; and all its 
parts, the helix, tragus, concha,:ete. admi- 


| EY rably ſnited to the reception and meliorati- 


on of ſounds, and the ſecurity of the part. 
4 Urnwardear: in which Itake a view of the, 140. 
Auditory paſſage, curiguſly tunnelled, tortg- 

ous and ſmooth; and being always open, 1s 


ſ 
| lined with the nauſeous ear-wax for a guard. 
Tuba Euſtachiana, 140. : 
| | | Bone, particularly hard and context, for 
| guard, and to aſſiſt the ſound. - 
| ] Tympanum: and its membrane, muſrles, 
| and four little bones, to correſpond to all 
| Kinds of found. : 
| [oy ſemicireular canals, cochlea ; all 
made with the utmoſt art, 145. 
| Auditory net ves, one of which is ramified to 
| the eye, tongues, mulcles of the ear, and 
to the heart; whence a great ſympathy 
* between thoſe parts, 145. 
Object, ſound. Under which I conſide r, 
| (The improvements thereof by the uit of man, 146. 
0 91 great neceſſity, and excellent uſes, 147. 
Its pleaſure, and the power of muſic, x 50. 
| Smelling. In which ſenſe theſe things are remarkable; the 
Noſlrils, always open, cartilaginous, and endbwed with 
"muſcles, 153. | "I | 
| 1 Laminae, ſerving for | 
; rh guard againſt noxious things, 154. 


The ſpreading of the olfactory nerves. FE 
' IU Prodigious uſe of it in all, eſpecially. ſome of the irra- 
'tionals, x55 ; | 


| Taſte. Thet ings moſt remarkable in which ſenſe are, 
g th : 1 


| e OY | | 
I (Nerves ſpread about the tongue and mouth, with their 


guard. i ; 
| | The papillae neatly made, 136. 


| L xvii J 


f | | Situation thereof to be a centinel to the ſtomach and 


food. : 
| | conſent thereof with the other ſenſes, by ſome branches 
of the fifth pair, 157. : ; | 
Feeling, 188. : 
\ Whoſe organ is the nerves, ibid, | Tb 
T Which is diſperſed through every part of the body, and 
the admirable benefit thereof. 
II. Reſpiration the grand act of animal life, 160. 7 
| the heart. 8 
The parts concerned therein are, 


| reſpiration, and forming the voice, 163. 

4 } Trachea and epiglottis, exquiſitely contrived and made. 

| Bronchi and lungs, with their curious arteries, veins, 
and nerves, 1689. ; 

(Ribs, diaphragm, and the ſeveral muſcles concerned. 

| Its defects in the | : | 

Foetus in the womb, 167. | 

Amphibious creatures, 170. 

Some animals in winter, 3 

III. The motion of animals: concerning which I conſider 
Tranſiently the | | 

| [ Muſcles, and their ſtructure, their ſize, faſtening to 


the joints, motions, etc. 172. 


a 0 Bones, and their curious make. - 


Joints, with their form, bandage, and lubricity, 174. 
Nerves, and their origin, ramifications, and inoſcula- 
tions. | | 

More particularly the loco-motive act itſelf, which is 

| Paw, or ſlow, with wings, legs many or few, or none 
at all, according to the various occaſions and ways 
of animals lives. As particularly in 
Reptiles, whoſe food and habitation is near at hand. 
Man and quadrupeds; whoſe occaſions require a 


Birds, nd inſets, whoſe food, habitation, and ſafe- 

ty require yet a larger range, and have accordingiy 

a yet ſwifter motion and direct conveyance. 
Geometrically and neatly performed by the niceſt rules. 
Well provided for by the | | 3 

Due equipoiſe of the body, 178. | | 

| Motive parts being accurately placed with regard to 

the centre of the body's gravity, and to undergo 


thetr duc r of weight and exercile. 
3 | 


( Miniſtering to the circulation of the blood and diaſtole of 


The larynx, with its great variety of muſcles, etc. for 


< larger range, and therefore a ſwifter motion, x76. 
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Iv. The he lis allotted. to the * tribes of animals 1 to 
live and act in. Concerning which I obſerve, that | 
Their organs are, adapted to their place, 1 ³ 
All places habitable are duly, ſtocked. | 
J Various animals have their various places; end the wit 
dom thereof, 180-: | 
W The balance of animals numbers, n the worldis not 
| { Overacke by their-increaſe. _ 
D epopulated by their death. 462 I 
Which 4 effected in... 
| { The ſeveral tribes of animals by a aue proportion in the 
Length of their life, 182. | 
Lnebe of their young, in 
| 1 Uſeful creatures being —_y 
2 few. 
Man very remarkable, by the 
Different lengths of his life. 
- Soon after the creation, 183. 
FOI the world was more, but not folly peopled, 
ibi 
| When it mas ſfficievtly Rtocked, down to the pre- 
| 


ſent time. 
Doe proportions of marria A births, and burials, 185. 
Balange of males and females, 186. 
VI. The food of animals. In vieh the divine manage- 
ment and providence appears, in the, 191, 
Maintaining ſuch large numbers. of all kinds of animals 
on land, In the ſeas, and divers places too unlikely to 
| afford ſufficient food. 
Adjuſtment of the quantity of food to the number of & 
. ——— ſo that 
There is. not too much, ſo as to rot, and annoy 
the world, 192. 
The moſt uſeful is the moſt plentiful, and eaſieſt 
propagated, ibid. 

Delight which the various tribes of animals have to the 
varieties of. food, ſo that what is grateful to one, is 
1 nauſeous to another: which is a wiſe means to cauſe 

* All creatures to be ſufficiently ſupplied. 
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All ſorts of food to be conſumed. 
be world to be kept ſweet and clean by thoſe 


means, 194- 


1 
* 
Peculiar food, that particular places afford to the eres 
* 


1 tures reſiding therein, ibid - 
Curious e in all animals for gathering, and di» 


i geſtion of their food, vis. the 


Thiek and ſharp-edged-to' huſk grain. 
. CCompreſſed to raiſe limpets, etc. | | 
Ps Teeth, which are peculiarly - hard, firmly inſerted | Ig 
f | tbe jaws, variouſly ſhaped in the ſame and different 
animals, deficient in young creatures, etc. 203. 
| Salivel: glands, commodiouſly placed for maſtication 
and deglutition, zo 
| Muſeles: and tendons, irving to maſtication, ſtrong 
a - and well lodged. 
- | Gullet, fized according to the food ; with' curious fi- 
1 bres, etc- ibid. 
| | Stomach; 206. 
- Which hath a curious 3 of the tunica, 
gots nerves, arteries, and veins. .. 
I Whoſe faculty. of digeſtion by fuch ſeeming weak 
1 menſtruums is admirable. 
Whoſe ſize and ſtrength is conformable to the na» 
| ture of the food, or occaſions of animals. 
Which is in 
Tame animals but one. 
E þ Ruminants, dirds, etc. more. : 
| Guts, whoſe tunies, glands, fibres, valves, and pert 
1 ſtaltie motion, deſerve admiration, 209. 
| | Lafteals, together with the impregnatians from the 
; ? pancreas, gall, glands, and lymphaeducts. 
_ Sa ny of all animals in finding out, and providing 
00 
Man leſs Kee TY for the ſake of his underſtanding, 210. 
Tier creatures, In ſuch as are 


"Come to mature age, and are able to help hemſebres_ | 


| * Mouth, nicel cly NIN for bog tes "In * 4 | 
some lictle and narrow, 199. * 4 

| | ] Some> with s large deep intiſure. #1 
4 - 3 Infos "oy notable to catch, hols; and Joop [4 
prey; te earry burdens, t6'bore and built that 9 
habitations, 200. g x 

Birds as notable, horned is . In fone 5 

| _ f Hooked for rapine, climbing,” etc, 20. #? 

| 7 f — and ſtrong to pieree trees, eta 1 1 
Jong and ſlender to grope. 4 FF 1 
Long and broad to quaſſer. — 4 1 
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by their 
Accurate ſmell, 21%. 
Natural craft. 
Hunting and groping out of b Agde. 5 
Seeing and ſmelling at great diſtances, 213. 5 
Climbing; the ſtrong tendons and 80 acting 
therein. 
| Seeing i in the dark, 
WE: As, 214. 


— 


t * 3 
| | | " Young creatures. _ 
Man, born the moſt pelpleſt of any, * parents rea · 
ſon, hands, and affection ſufficing. 
Irrationals: for whoſe young the Creator hath made a a 
ſufficient proviſion, partly by the | | 
Parent- animals own 
Zrepſy, and diligence in nurſing and defending 
| } them, arg: : : 5 
Sagacity and care in repoſiting their eggs and 
ä where food — all neceſſaries are to 
| be found, 216. 
Ability of the young - themſelves to ſhift for, and 
help themſelves, with the little "_ of their 
dams, 217. | 
| Creatures deſtitute of food at ſome ſeaſons, or likely to 
want it, who | 
Are able to live long without food, 218. 
Lay up food before-hanßd. 
VII. The clothing of animals, which i is, 221. 
N to the place and occaſions of all. In 
Man it is left to his own reaſon and art, joined with 
ſüufficient materials: which is beſt for him, 
[nas he may ſuit his clothing to his quality 


1 


and buſineſs, 225. ö 
For perſpiration and health ſake, 
1 To exerciſe his art and induſtry. 
To _ his diligence in keeping himſelf ſweet and 
| clean. 
ln being the parent of divers callings, wia. 
722 Irrationals: who are either 
4 | Ready furniſhed with proper cloathing, 
On the dry land with hair, fleeces, furs, Helle, 
hard ſkins. etc. 226. 
N In the air with feathers, light, ſtrong, and warm. 
| In the waters with ſcales, hard for guard; ſmooth 
for paſſage; or with ſtrong ſhells to guard ſuch as 
[ move more flowly, 229. 
Provide for themſelves by their textrine, or architec- 
tonic art. Of which under the next branch. 
Well. garniſhed, being all workman- like, Se in its 
kind beautiful, being, ibid. 
0 Adorned with gay, various, and elegant colours. 


If ſordid, yet with exact ſymmetry, and full of curi 
c ous mechaniſm, 
I VII. The houles and habitations of 


4 þ 
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K 


LL 
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Man, who is: abundantly furniſhed: with : 
Contrivance and art to build and garniſh, his habits 
tions, 231. wy 


Materials of all ſorts to effect his works. 


Convenience of their neſts and habitations for the 
Hatching and education of their young, 232: 
Guard and defence of themſelves and their yousg · 

Fabric. of their neſts, ſtarce imitable by man, and 

ſhewn by their contrivance and make, being nary 

ſuitable to their occaſions, and made by - 

Putting only a few ugly ſticks, moſs, dirt, ate. tos 
gether, 235. 


Building combs aceording to the beſt rules of mathe» 


-  mvatics- 

Weaving wobs, and making caſes. For which ſer» 
vice the parts of their bodies, and materials afford» 
ed by them, are very conſiderable. 


| IX. Animals. ſelf· preſer vation. For which there is always 


2 guard in proportion 'to the dangers and occaſions of 
their ſtate. Which is obſervable in 
Man, whoſe reaſon and art deen the defect 4 
natural armature. 8 
> creatures: who 
C As they are on one hand ſufficiently guarded by 
| thoir? 
| +f Shells, horns, claws, ſtings, 243. 
| | Changing their colours, 
| Wings, feet, and ſwiftneſs, | 
Diving in, and tinging the waters, 
] kjectiog juices out of their body, 
1 1 Accurate ſmell, fight, and hearing. 
11 5 craft, 246. 


Uncovth noiſe, ugly geſticulations, and bore 
rid aſpect. 
Horrible ttink and excrements. 

80 on the other band can by their ſtrength, ſa» 


gacity, or natu ral artifices, entrap and — | 


vate what is wee for their food and 
occaſions. 


N Animals generation. 


Equivocal, is . 244 | | \ 
Univocal: which of 


Man, is eUxpermnas Troxce, paſſed wholly by. 
Irrationa] creatures, which is remarkable for their 


ſagacity in chuſing the fitteſt place for their egg - 


and young: where it is obſervable what a 


irretiquals whoſe marvellous inſtinct is manifeſted by the | 
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11 
Complete order they obſerve. 95 8 
Neat apparatus their bodies are provided with for 
this purpoſe, 249. 
Natural venom they inject with their eggs into 
vegetables to pervert nature, and produce balls, 
_ ,_ and caſes, 252. | ; | | 
Making uſe of the fitteſt ſeaſons, either | 
All ſeaſons, ibid. 3 | 
When proviſions are moſt plentiful, and eaſieſt had. 
Due number of young, 253+ Y | 
Diligence and concern for their young, in point of 
Incubation, 254. | 
Safety and defence, 255. | 
Faculty of nurſing their young, by 
Suckling them. In which it is obſervable 
How ſuitable this food is. £1 
| How willingly parted with by all, even the moſt 
" ſavage. — 5 
| C What a complete apparatus in all creatures of 
dugs, etc. od 
Putting food in their mouths, with their proper parts 
for catching and conveying food, 256 _. 
Neither way, but by laying in proviſions before- 
hand, 257. | | 


A 


Having in the fourth book thus diſpatched the decad of 


things in common to the ſenſitive creatures, I take a view of 


their particular tribes, viz. of 


Br whom I conſider with relation to his n 
Soul. Concerning which, having curſorily mentioned di- 
vers things, I infiſt upon two, as ſhewing an eſpecial di- 
vine management, the | 7 
proviſion for the diſpatch of all the world's affairs, 
and that they may be performed with pleaſure, 262. 
Inventive faculty. In which it is e en that 
Its compaſs is ſo large, extending to all things of 
] uſe, and occaſioning ſo many ſeveral callings. 


eaſily found out; but things leſs uſeful later, and 
dangerous things not yet. Here of divers;parti- 
cular inventions, with an exhortation to exerciſe 
and improve our gifts. ö 

Body. In which the things particularly / remarked upon 


are the p 


34 rect poſture, 279. 


The moſt convenient for a ratipnal being. 

Manifeſtly intended, as appears from the ſtructure 
of ſome particular parts mentioned, 281. 

Nice ſtructure of the parts miniſtering thereto. 

| i - Equilibration of all the parts, 283. : 


Various genii, or inclinations of men, which is a wiſe | 


Things of greateſt neceſſity and uſe were ſoon and | 


Sr © 


| | Figure and ſhape of man's body moſt agreeable to his 
| place and buſineſs, 283. 72 
Stature and ſize, which is much the beſt for man's 
ſtate, 284. 
| | Structure of the parts, which are 
Without botches and blunders, 
Of due ſtrength. 
Of the beſt form. | | 
[4] —_ accurately accommodated to their proper of 
ces. : 
; Lodgment of the parts, as the 
| 13 Fire ſenſes, 291 
| 


Hands. 
Legs and feet. 
Heart. 
|. Vikeetss: i... - | 
| | Several bones and muſcles, etc. 293, 
| Covering of all with the ſxin. 
| | Proviſion in man's body to 
1 Prevent evils by the | } 
| - C Situation of the ey es. ears, tongue, and hand, 294 
\ Guard afforded all, eſpecially the principal parts. 


x 


Duplication of ſome parts. 

| > Cure of evils by means of 

| T Proper emunctories, 295. - | 

Diſeaſes themſelves making diſcharges of things 
more dangerous, ibid. | 

Pain giving warning, and exciting our endeavours. 

| Content of the parts, effected by the nerves, a ſample 


p 7e 9 T. etc. 
| Political, ſociable ſtate, For the preſervation and ſecu- 
| rity of which the Creator hath taken care by variety 
of mens | ; = 
Faces, 30m. 
Voices. 
] Hand - writing. 


differ from man, viz. ; 
| Prone poſture, which is conſiderable for 


feet, ſized and made in ſome for 
Strength and flow motion, 306, 
; Agility and ſwiftneſs. 

| Walking and running. 

: | | Walking and ſwimming, 
Walking and flying. l 

II Walking and digging, 


war r- 
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| | whereof is given in the fifth pair, branched to the 


Quadrupeds. Of which I take no notice, but wherein they 


The parts miniſtering to it, eſpecially the legs and 
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| 1 [ 1 Traverſing the plains. 
| Traverſing ice, mountains, etc. 


— 11 Lis ufefulneſß to g 
Gather food, 308. 
Catch prey. | 
1 Climb, leap, and ſwim, 
| Guard themſelves. . 5 
. Carry burdens, till the ground, and other uſes of 
1 man. 3 | 
£ (parts differing from thoſe of man. 


F Head, whereir'T conſi der | Is DS . 
b Its ſhape, commonly agreeable to the animal's me- 
tion, 309 8 
The brain, which is 
Leſſer than in man, 3 10. 
Placed lower than the cerebellum. 
Ihe nĩctitating membrane, 311. 
Carotid arteries, and rete mirabile. 
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| Nates. 
} | | Neck. © ED X * 
8 413 | { Anſwering to the length of the legs, 312. 
. 1 | T Strengthened by the white-leather. 
| Stomach, 313. : 


Correſponding to the ſeveral __ | ; 

4 Packer to their proper food, whether fleſh, grain, etc, 
1 | Heart; its | | : 
- | { Ventricles in fore 
| | {Two 314. 


Two. 
| 'C Three, as ſome think. ; 3 
Situation nearer the midſt of the body, than in man. 
| ett of 73 faſtening of the peticardium to the mi. 
| Ariff, 316. ö 9 
Nervous kinds. A ſample of which is given in the diff ñ% 
| rent correſpondence between the head and heart of ma 
aud beaſt, by the means of the nerves, 318. 2 
Birds. Concerning which I take a view of their 
Body and motion; where 1 conſider 
be parts concerned in their motion, 321. | 
b The ſhape of tke body, made ezactly for ſwimming 
| | | in, and paſſing through the air. 
| Feathers, which are | 
= Moſt exactly made for lightneſs and ſtrength, 
: | All well placed in every part, for the covering 
8 and motion of the body. | 
| Preened and dreſſed, 32a. 0 
Wings, which are 
| \ Made of the very beſt materials, viz. of bone 
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L 
[ | light and ftrong; Joints exactly opening, ſhut · 
| ting, and moving, as the occaſions of flight 
require; and the pectoral muſcles, of the 
_ greateft ſtrength of any in the whole body. 
1 ] Placed in the niceſt point of the body of eyery 
1 | ſpecies,- according to the occaſions of flight, 
ſwimming, or diving. | 
Tail, which is well made, and placed to keep the 
| } body ſteady, and aſſiſt in its aſcents and de- 
| ſcents, 325. | 
| Legs, . and feet, which are made light for flight, 
8 and incomparably accoutered for their proper oc» 
1 | caſions of ; 
| 5 Walking. . 
5 | Catching prey. 
8 4 Rooſting. 
| | Hanging. 
+] Wading and ſearching t he waters. 
Lifting them upon their wings. 
1 I Motion. itſelf. | 
| Performed by the niceſt laws of mechanics. 
| _& Anſwering every purpoſe and occaſion. 
(Other parts of the body, viz. the 
Head, remarkable for the commodious 
Shape of atſelf, 327, | 
Forms of the bill. 
Site of the eye and ear. 
Poſition 'of the brain, 
\ 5tructure of the 


Larynx. 
] Tongue. 


3 aner ear. 
i Proviſion by nerves in the bill for taſting and di- 
- ſtinguiſhing food, 329» TOs 7 
Stomachs, one to a | 
Macerate and prepare, 331. 
| nt) Grind and digeſt. E: 
| Lungs incomparably made for 
| | f Reſpiration, 332. | 
| T Making the body buoyant 
(Jeck, which is made 


4 


J 


th. 
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| (n due proportion to the legs. 
i.0- } To ſearch in the waters, and E 
1 _ C To counterpoiſe the body in flight. EDS 
| State. Of which I take notice of three things, viz» 
Tl it their 11 | 
; < 8 


; { ar.) 
Migration remarkable for ; 
The knowledge birds have of 
I e Their times of paſſage, 334. 
> Lrbe places proper for them. 
C Their accommodation for long flights, by long or 
| elſe ſtrong wings. £ | 
Incubation, which is conſiderable for 
, 1 egg, and its parts, 336. . 
| 


< Act itſelf; that theſe creatures ſhould betake them- 
ſelves to it, know this to be the way to produce their 
young, and with delight and patience fit ſuch a due 
number of days. FS \ 
The neglect of it in any, as the oſtrich, and the won- | 
| derful proviſion for the young in that caſe, 3 39. 
| Nidification. Of which before. eee 1 
Inſects. Which, although a deſpiſed tribe, doth, in ſome 
reſpects, more ſet forth the infinite power and wiſdom 
of the Creator, than the larger animals. ; 
The things in this tribe remarked upon are their 
Body, 343- | . „ 
ped, not ſo much for long flights, as for their food, 
and condition of life. 
Built not with bones, but with what ſerves both for 
bones and covering too. 1 
- | Eyes, reticulated to ſee all ways at once, 345. 
| Antennae, and their uſe, ibid. | 
| Legs and feet made for h 
{ Creeping, 346. | 
Swimming and walking. 
Hanging on ſmooth ſurfaces. | 
Leaping. Py 
Digging. | 
Spinning and weaving webs and caſes. 
Wings, which are | 
| Nicely diſtended with bones, 349. == 
| Some incomparably adorned with feathers and ele- 
gant colours. i k „ 
Some jointed and folded up in their elytra, andi: 
ſtended again at pleaſure. = 
| In number either es 
ro, with poiſes. 
| Four, without poiſes. 5 a : 
| Surpriſing minuteneſs of ſome of thoſe animals them 
ſelves, eſpecially of their parts, which are as nume 
2 rous and various as in other animal bodies, 350. 
(state: which ſets forth a particular concurrence of the 
divine providence, in the wiſe and careful proviſion that 
is made for their . 


/ 
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I x Security againſt winter, by their 3 
Subſiſting in a different, viz. their nympha or aureli+ 
s ſtate, 352. | | 
4 d Living in torpitude, without any waſte of body or ſp 
rits, 353- | 
Laying up proviſion before-hand. 
Preſervation of their ſpecies by their 9 
n places to lay up their eggs and ſperm, fo 
that the | 
| Eggs may have due incubation, 3 56. 
Toung ſufficient food. 
| Care ard curioſity in repoſiting their eggs in neat ordcr, 
and with the proper part uppermoſt, 363. 
| | LUIncomparable art of nidification, by being endowed with 
W Parts proper for, and agreeable to the ſeveral ways of 
32 j nidification, and the materials they uſe in it. 
Architectonic ſagacity to build and weave their cells, 
or to make even nature herſelf their handmaid, 365. 
Reptiles. Which agreeing with other animals in ſomething 
| or other before treated of, I conſider only their 
; Motion, which is very remarkable, whether we conſider the 
Manner of it, as | 
| 1. Vermicular, 373. 
1 ; Sinvous. 
| 4 5 Snail-like. 
_* Caterpillar- like. 
| [ Multipedous. 
T Parts miniſtering to it. 


A 


I | Poiſon, which ſerves to 


Their eaſy capture and maſtery of their prey. 
Their digeſtion. | 
| Watery inhabitants conſiderable for their 
Great variety, 378. 
Prodigious multitudes. 
Vaſt bulk of ſome, and ſurprifing minuteneſs of others, ibid. 
| | Incomparable contrivance and ſtructure of their bodies. 


| | | Their man's wickedneſs,- 376. _ 


Supplies of food. 

| Be - Re piration. | ; a | 

18 8 —— of their organs of viſion to their element. 
| Poiſe and motion of the body every way, 380. 


Inſenſitive inhabitants. Among which having mentioned foſſils, 
and others, I inſiſt only upon vegetables, and that in a ent- 
ſory manner upon their 7 

Great variety for the ſeveral uſes of the world, 381. 

Anatomy. „ 6 

Leaves, 383. 

Flowers, and their admirable gaiety. 

Seed, remarkable for its 4 x 

| 2 
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[ Generation, 
« Make. 
Containing in it a complete plant, 384. | 
ö Preſervation and ſafety in the gems, fruit, earth, etc. 
1 | Sowing, which is provided for by down, wings, ſpring- 
_ caſes, carried about by birds, ſown by the huſband 
man, etc. 388. 
Growing and ſtanding: ſome by 
3 F Their own ſtrength, 392. . 
3 2 The help of others, by claſping about, or hanging upon them, 
 U Remarkable uſe, eſpecially of _ which ſeem to be * 2 
| for the good of = 
All places, 399. 
__ articular places, to 
cal ſome local diſtempers. 
15 PPly ſome local wants. | 3 
Practical inferences upon the whole are theſe ſix, viz. that 
God's. works, | 1 
1. Are great and excellent, 398. 1 
2. Ought to be inquired into, with a commendation of ſuch as 
do ſo, 40% "2 
3- Are manifeſt toall, and therefore atheiſm unreaſonable, 407, 1 
4- Ought to excite fear and obedience, 404. 18 
5. Ovght to excite thankfulneſs, 404. 3 
6. Should move us to pay God his due homages and worſhip, 
particularly that of the Lord's day: which is an appointment | 
The moſt ancient, 407. D 
* \Y Wiſely N aa for diſpatch of buſineſs, and to preyent Wl 
car nalit 2 
W hoſe proper buſineſs is, to ceaſe from worldly, and to fol. 
low ſpiritual employments ; the chief of which is the pu | " 
blic of God. 8 
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WTERRAQUEOUS GLOBE. 


IR TR ODU 


N Pſal. cxi. 2. the pſalmiſt afferts, that the 
© (a) works of the Lord are great; ſought out 
© of all them that have pleaſure therein.” | 

This is true of all God's works, particularly of his 
yorks of creation: which when ſought out; or as 
e Hebrew word (6) ſignifieth, when heedfully and 
aeeply priced into, ſolicitouſly obſerved and inquired 
ut, eſpecially when clearly diſcovered to us; in this 
aſc, I fay, we find thoſe works of God abundantly 
d deſerve the pialmiſt's character of being great and 
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(a) It is not unlikely that the pfalmiſt might mean, at leaſt 
dave an eye to, the works of creation in this text, the word 
O being the fame that in Pſal. xix. t. is cranſlated God's 
andy werk, which is manifeſtly applied to the works of crea- 
ion, and properly ſignifieth, © fatum, opus, vp'fiewm,” from 
WY « fect, paravit, aptavit' And, faith Kircher,  * Sig- 
niticat talem affectiopem qua aliquid exiſtit vel realiter, vel or- 
how vel ut non fit in priſtine ſtatu quo fuit.“ Concord, p. 2. 
Ol. 93T- | 46 : | 
| (6) WY © Quaeſivit, perquiſi vit, ſeiſeitatus eſt * Buxtor in 
rer. + Et ſimul importat curam et ſolicitudinem,* Conrad. Kirch. 


b. p. I. col. 1174. 


by -  SorvEr of the ; 


noble; inaſmuch as they are made with the moſt 


exquiſite art, (c) contrived with the utmoſt ſagacity, 
and ordered with a plain wiſe deſign, and miniſtering 
to admirable ends (d). For which reaſon St Paul 
might well affirm of thoſe Towauare of God, that the 
« inviſfible things of God, even his eternal power and 
£ Godhead, are underſtood by them.“ And indeed 


they are the moſt eaſy and intelligible demonſtrations 
of the being and attributes of God; (e) eſpecially to 
ſuch as are unacquainted with the ſubtilties of reaſon- | 


ing and argumentation ; as the greateſt part of man- 
kind are. 


| | a . 7 
It may not therefore be unſuitable to the nature 


(c) Quod ſi omnes mundi partes ita conſtitatae ſunt, ut ne- 


« que ad uſum meliores potuerint eſſe, neque ad (| peciem pulchii- 
* ores ; vedeamus ut rum ea fortuitz ſint, an eo ſtatu, quo» cohac- Wi 


rere nullo modo potuerint, niſi ſenſu moderante div inaque 
« providentia- Si ergo meliora ſunt ea quae natura, quam illa, 


e quac arte perfecta ſunt, nec are efficit quid fine ratione; ne 


natura quidem rationis expers eſt habenda. Qui igitur convenit, 
* ſignum, aut tabulam pictam cum adſpexeris, ſcire adhibitam 
eſſe art:m ; eumque procul curſum navigii videris, non dubita· 
© re, quin id ratione atque arte moveatur: aut cum folartum, etc, 


* mundum autem, qui et has ipſas artes, et carum artifices, et Wl 
« cunfta complectatur, conſilii et rationis eſſe expertem putare ' 
quod fi in Scythiam, aut in Britanniam, ſphacram aliquis tulerit 
© hane, quam nuper familiaris noſter effecit Poſidonius, cvjus il 


© ſingulae converſiones idem efficiunt in ſole, etc. quod eff 
« citur in coelo ſingulis diebus et nocti bus; quis in illa barbaric 
© dubitet, quin ea ſphacra fit perfecta ratione ? hi autem dubitant 
de mundo, ex quo et oriuntur, et fiunt omnia, caſu ne ipſe ſit 


« effetus, —an ratione, an mente divina ? et Archimedem arbi- 


5 trantur plus valuiſſe in imitandis ſphaerae converfionibus, quam 
© naturam in efficiendis,. praeſertim cum multis partibus ſint illa 
perfecta, quam haec ſimulata, ſolertius, etc.” Cic. de Nat. |. 2 
c. 34. 35. T 1 wr | : 47 

(4) And a little before he faith of nature itſelf, Omnem ergo 
regit natur am ipſe [Deus], etc.“ "11 | 


(e) Mundus codex eſt Dei, in quo jugiter legere debemus.” Ber- 


nard. Serm, | 8 | 
Arbitror nullam gentem, neque hominum ſocietatem, apud 
* quos ulla Deorum eſt religio, quidquam habere ſacras Eleuſiniis 
* aut Samothraciis ſimile: ea tamen obſeure docent quae prof: 
7 tentur: naturae vero opera in omnibus animantibus ſunt perſpt 
cua. Galen de Uſ. Part. I. x7. c. 1. . i 
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and deſign of lectures (J), founded by one of the 
greateſt virtuoſos of the laſt age, and inſtituted too 
on purpoſe for the proof of the Chriſtian religion 
againſt atheiſts, and other infidels, to improve this 
occaſion in the demonſtration of the being and attri- 
butes' of an infinitely wiſe and powerful Creator, 
from a curſory ſurvey of the works of creation, or, as 
often called, of nature. | 
Which works belong either to our Sago: 
globe, or the heavens. 
1 ſhall begin with our own. globe, being neareſt; 
Wand falling moſt under our ſenſes. Which being 
W a ſubject very various and copious, for the more me- 
WF thodical and orderly proceeding upon it, I ſhall diſ- 
tribute the works therein, 
1. Into fuch as are not properly Perth | but e 
dages or out - works of the e 
II. The globe itſelf. 


17) Philoſophia eſt catechiſinus ad fidem.” Cyril, x, eontr· Jul. 
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36 Sounvnar of the 
r 
Of the O ut-works of the Terraqueous Globe; 
the Atmoſphere, Light, and | Gravity, 
CHAP. I. rd e Hors 
TEM Of the Atmoſphere in general. 


IHE atmoſphere, or maſs of air, vapours and] 
dlouds, which ſurrounds our globe, will ap- 
pear to be a matter of: deſign, and the infinitely wiſe 
Creators work, if we conſider its nature and make (a), 
and its uſe to the world (6): | 

1. Its nature and make, a maſs of air, of ſubtile 
penetrating matter, fit to, pervade other bodies, to 
penetrate into the inmoſt receſſes: of nature, to ex- 
Cite, animate, and ſpiritualize; and, in ſhort, to be 

the very ſoul of this lower world. A thing conſe 
quently, 5 | | 

2. Of greateſt uſe to the world, uſeful to the . 
life, the health, the comfort, the pleaſure, and 

buſineſs of the whole globe. It is the air the 
whole animal world breatheth, and liveth by ; 
not only the animals inhabiting the earth (c) and i 


() Mundi pars eſt aer et quidem neceſſaria : hic eſt enim 
© qui coelum terramque connectit, etc. Senec. Nat. Qu. |. 2. 
C. 4. | 

(6) * Ipſe aer nobiſcum videt, nobiſcum audit, nobiſcum ſonat; 
© nihil enim eorum fine eo fieri poteſt, ete.“ Cic. de Nat. Dent 
I. 2. c. 33 · | 
(te) As the air is of abſolute neceſſity to animal life, ſo it is ne- 

ceſſary that it ſhould be of a due temperament or conſiſtence; not 
foul, by reaſon that ſuffocateth; not too rare and thin, becauſe 
that ſufficeth not: with examples of each of which I ſhall a little 
entertain the reader. In one of Mr Hawkſbee's compreſſing en he 
gines, I cloſely ſhut up a ſparrow, without forcing any air in; | 
and in leſs than an hour the bird began to pant, and be concerned; 
and in leſs than an hour and half to be ſick, vomit, and more 
out of breath; and in two hours time was nearly expiring. 
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Another I put in and compreſſed the air, but the engine leak - 
ing, 1 Frequently . revawey the compreſſure; by which means, 
(although the bird — * a little after the firſt hour) yet after 
| ſuch frequent cempreſſures, and immiſſion of freſh air, it was 
very little concerned, and taken out ſeemingly unhurt after three 

After this I made two other experiments in compreſſed air ; 
with the weight of two Atmoſpheres injected, 4 engine holding 
tight and well; the one with the great titmouſe, the other wit 
a ſparrow. For near an hour they ſeemed but little concerned ; 
but after that grew fainter, and in two hours time fick, and i 
three hours time died. Another thing I took notice of, was, 
that when the birds were ſick, and very reſtleſs, I fancied they 
were ſomewhat” relieved for a ſhort ſpace, with the motion o 
air, eauſed by their fluttering and ſhaking their wings, (8 
hing worth trying in the diving bell), 1 ſhall leave the 4ogent> 
ous reader to jadge what the cauſe was of both the birds blving 
Wlonger in compreſſed, than uncompreſſed air; whether 2 leſs 
quantity of air was not ſooner fouled and rendered unfit for re- 
fpiration, than a greater. : 1 1 | 
From theſe experiments two things are manifeſted; one is, that 
nir, in ſome meaſure compreſſed, or rather heavy, is neceſſury 
o animal life: of which by and by. The other, that freſh air is 
iſo neceffary ; for pent up air, when overc Aten bit the, Yay» 
pours emitted out of the animal's body, becomes ynfit for re- 
piration. For which reaſon in the diving bell, after ſomo 
ime of ſtay under water, they are forced to come up and take in 
reſh air, or by fame ſuch means recruit it. But the famous Cor- 
elius Drebell contrived not only a veſſel te be rowed under wa- 
er, but alſo a 4 to be carried in that veſſel, that would ſupply 
he want of freih air. The veſſel was made for King TPP 
t carried twelve rowers, hefides the paſſengers. It was tried 


„ 


n 


enter of Thames; and one of the perſons that was. in that 
3 vobmarine navigation was then alive, and told it one, who related 
die matter to our famous founder, the honourable and moſt inge- 


ons Mr Boyle. $6 to the liquor, Mr Boyle faith, be diſco ver- 
Wd by a doctor of phyſic, who married, Prebell's daughter, that 
t was uſed from time to time, when the air, in the ſubmarine ” 

oat, was clogyed by the breath of the company, and thereb 
Wade unfit for reſpiration ; at which time, by unitopping a volte 
14 ſpeedily reſtore to the troubled air 


t on of this liquor, hi cou 
oY ch a proportion of vital parts, .as' would. make it again for 


ood while fit for reſpiration. : The ſecret of this liquor Drebel | 
ould never diſcloſe to above one petfon, who himſelf aſſure 
Ir Boyle what it was. Vide Boyle's Exp. Phyſ. Neat. of tho 
pring of the air, Exp. 41. in the digreſſion. his ſtary 1 ave | 
elated from Mr Boyle, but at the ſame time much 2 
hether the virtues of the liquor were ſo eſſectual as reported. 
And as too grofs, ſo too rare au air is unfit for reſpiration. - 
ot to mention the * made by the air- pump, in 


in; 


d; 


note 1. 


— 
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air (4), but thoſe of the waters too (e). Without it 


the following note; it is found, that even the extraordinary natural 
rarefractions, upon the tops of very high hills, much affect reſpira- 
Bon. An eccleſiaſtical perſon, who had viſited the high moun- 
tains of Armenia, on which ſome fancy the ark reſted, told Mr 
Boyle, that whilſt he was on the upper part of them, he was 
Forced to fetch his breath oftener than he was wont : and taking 
notice of it when he came down, the people told him, that it 
was what happened to them when they were ſo high above the 
plane, and that it was a common obſervation among them.- The 
like obſervation the ſame eccleſiaſtie made upon the top of a 
mountain in the Cevennes. So a learned traveller, and curious | 
erſon, on one of the higheſt ridges of the Pyrences, called Pic 
fe Midi, arr the air not ſo fit for reſpiration, as the common 
air, but he and his company. were fain to breathe ſhorter and 
oftener than in the lower air. Vide Phil. Tranſat. No. 63. or 
Lowthorp's Abridg. Vol. 2. p. 226. | „ 
Such another relation the learned Joſeph Acoſta gives of him- 
ſelf, and his company, that, when they paſſed the high mountains 
of Peru, which they call Periacaca, (to which he ſaith, * the 
Alps themſelves ſeemed to them but as ordinary houſes, in re- 
„ gard of high towers), he, and his companions, were ſurprized W 
© with ſuch extreme pangs of ſtraining and yomiting, not without 
r caſting vp of blood too, and with fo vislent a diſtemper, that 
* he concludes he ſhould undoubtedly have died; but that this 
_ © Jaſted not above three or four hours, before they came into x 
© more convenient and natural temperature of the air. All which 
he concludes, proceeded from the too great ſubtilty and delicacy 
of the air, which is rot proportionable to humanreſpiration, which 
9 8 a more groſs and temperate air, Vide Boyle, ubi 
upra. a, | | 85 ü 6 1 
l bus it appears, that an air too ſubtile, rare and light, is un- 
fit for reſpiration : but the cauſe is not the ang or too great Wl 
delicacy, as Mr Boyle thinks, but the too great lightneſs there 
of, which renders it unable to be a counterbalance, or an an. 
tagoniſt to the heart, and all the muſcles miniſtering to reſpira 
tion, and the diaſto] of the heart. Of which ſee book 4. chap. 7. 


— 


And as our inability to live in too rare and light an air, may 
diſcourage thoſe vain attempts of flying, and whimſies of paſſing 
to the moon, etc. ſo our being able to bear an heavier ſtate of 
the air is en excellent proviſion for mens occaſions in mines, 
and other great depths of the earth; and thoſe other greater preſ- 
ſures made upon the air, in the divipg-bell, when we deſcend into 
great depths of the „ . - 
.- (4) That the inhabitants of the air, birds and inſets, need the 
air as well as man, and other animals, is manifeſt from their 
Jpeedy dying in too feculent, or tos much rarified air; of which 


f 3 very firlt ex ſuction;  efpecially in a ſmall receiver. 
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moſt animals lire ſcarce half a minute (7); and o- 


ſee the preceding, and following note f- But yet birds and in- 
ſeas, fame birds at leaſt, can live in a rarer air than man. Thus 
| Eagles, kites, herons, and divers other birds, that delight in 
high flights, are not affected with the rarity of the medium, as 
thoſe perſons were in the n note. $0 inſects bear the 
air-pump long, as in the following note. 
(e) Creatures inhabiting the waters need the air, as well as other 
animals, yea, and freſh air too. The hydrocanthari of all ſorts, 
the 2 of gnats, and many other water- in ſects, have a ſin- 
gular faculty, and an admirable apparatus, to raiſe their back: parts 
to the top of the waters, and take in freſh air. It is pretty to 
| ſee, for inſtance, the hydrocanthari come and thruſt their tails 
out of the water, and take in a bubble of air, at the tip of their 
vaginae and tails, and then nimbly carry it down with them into 
the waters; and, when that is ſpent, or fouled, to aſcend again 
and recruit it. LEASE: | | 
| $0 fiſhes-alfo are well known to uſe reſpiration, by paſſing the 
water through their mouths and gills. But carps will live out 
of the water, only in the air; as is manifeſt by the experiment 
of their way of fatting them in Holland, and which hath been 
praQtiſed here in England; viz. they hang them up in a cellar, 
or ſome cool place, in wet moſs in a Page" zap with their heads 
| out, and feed them with white bread ſoaked in milk, for many 
days. This was told me by a perfen very curious, and of great 
honour and eminence, whofe word, if F had leave to name him, 
no body would: queſtion - and it being an inſtance of the reſpira- 
tion of fiſhes. very ſingular and ſomewhat out of the way, I have 
for the reader's diverſion taken notice of it e 
(/) By experiments I made myſelf in the air: pump, in ow 
ber and October, 12704, I obſerved that animals whoſe hearts 
| have two ventricles, and no foramen ovale, as birds, dogs, cats, 
rats, mice, etc. die in leſs than half à minute, counting from the 


BY 


A mole (which I ſuſpected might have borne more than other 
quadruyeds) died in one minute, without recovery, in a large re- 
ceiver; and doubtleſs would hardly have furvived half a minute 
in a ſmall receiver. A bat, although wounded, ſuſtained the 
pump two minutes, and revived upon the re- admiſſion of the air. 
After that, he remained four minutes and a- half, and revived. 
Laſtly, after he had been fiye minutes, he continued gaſping for 
a time, and after twenty minutes I re- admitted the air, but the 
bat never re vive. . WRT 

As for inſets; waſps, bees, hornets, graſhoppers, and lady- 
cows, ſcemed dead in appearance in two minutes, but revived 
in the open air in two or three hours time, notwithſtanding they 
had been in vacuo twenty-four hour s. 5 | 

The ear-wig, the great ſtaphylinus, the great black lowſy bee- 

1 , D23- . | 


- - quite dead. 


1 
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thers-that ate the moſt accuſtomed to the want of it, 


live not without it many days. _ 


And not only animals themſelves, but even trees 


and plants, and the whole vegetable race, owe thei 


' vegetation and life to this uſeful. element; as will 


oh 12 when I come to ſpeak of them, and' is mani. 
feſt fr 


om their glory and verdure in a free air, and 


their becoming pale and ſickly, and languithing and 


dyiag, when by any means excluded from it (g). 
Thus ufeful, thus neceſſary, is the air to the life 


: tle, and fome other insects, would ſcem unconcern ed at the vacu - 


me had lain ſixteen hours in the exhauſted receiver. 
Snails bear the air- pump prodigioully, eſpecially thoſe in ſhells; 
two of which lay above twenty-four hours, and ſeemed: not much 


yep a good while, and lie as dead; but revive in the air, although 
ome 


affected. The ſame ſnails I left in twenty-eight hours more after 
2 ſecond exhauſtion, and found one of them quite dead, but the 


* revived. _ 3 

Frogs and toads bear. the pump long, eſpecially the former. A 
large toad, found in the houſe, died irrecoverably in leſs than fir 
hours. Another toad and frog I put in together, and the toad 
was ſeemingly dead in two hours, but the frog juſt alive. After 
they had remained there eleven hours, and wur 4 dead, the 

Trag recovered. in the open air, only weak, but t 
The ſame frog being put in again for twenty-ſeven 


toad was 


hours then quite died. 
The animalcules in pepper water, remained in vacuo twenty- 
ur hours. And after they had been expoſed a day or two to 


- 
. = > 


_ the open air, 1 found ſome of them dead, ſomie alive. 
(e That the air is the principal cauſe of the vegetation of plants, 


Borelli proves, in his excellent book, De Mot. Animal. vol. 2. 


Prop. 181. And in the next propoſition, he aſſureth, In plantis 
© quoque peragi aeris reſpirationem quandam im per fectam, a qua 
, © carum'-vita pendet, et conſervatur.* But of this more, when 


I come to furvey vegetables. 


. 


Some lettice- ſeed being ſown upon ſome earth in the open 


© air, and ſome of the ſame ſecd, at the ſame time, upon other 


. earth in a glaſcareceiver of the pnevmat'e engine, afterwards er- 


*-hauſted of air: the feed expoſed to the air, was grown up an inch 
© and half high within eight days; but that in the exhauſted re- 


. ceiver not at all. Ai d air being again admitted into the ſame 
+ © empticd receiver, to ſee whether any of the ſeed would then 


come up, it was found, that in the ſpace of one weck, it was 
grown up to the height of two or three inches.“ Vide 


Tranf. No. 23. Lowth. Abridg. vob 2. P. 206. 
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of the animated creatures; and no leſs is it to the 
motion and conveyance of many of them. All the 
winged tribes owe their flight and buoyancy (5) to 
it, as ſhall be ſhewn in a proper place: And even 
the watry inhabitants themſelves cannot aſcend and 
deſcend into their element well without it (i). | 
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In volueribus pulmo nes perforati aerem infpiratum' in t. 
© tam yentris cavitatem admittunt. Hujus ratio, ut propter cor* 
| © poris truncum acre repletum et quaſi extenſum, ipſa magis vo- 
0 Jatilia ev adant,' faciliuſque ab acre externo, propter intimi pe- 
© num, ſuſtententur. Equidem pifces, quo levius in aquis natent, 
in abdomine veſicas aere inflatas geltant : pariter et voluctes, 
* propter corporis truncum acre impletum et quaſh inſtatum, nu 
do acri incumbentes, minus gravantur, proindeque levius ot 
* expeditius volant.“ Wills de Anim. Brut. p. 1. c 3. 1 
(z) © Fiſhes, by reaſon of the bladder of air within them, gan 
'« ſuſtain or keep themfelves in any depth of water: for the air 
© in that bladder being more or leſs compreſſed; according to the 
depth the fiſh ſwims at, takes up more or leſs ſpace; and con- 
[© ſequently, the body of the fiſh, part of whoſe bulk this bladder 
is, is greater or leſs according to the ſeveral depths, and yer 
« retains the ſame weight. Now, the rule de infid-ntibus hamido 
© is, that a body, that is heavier than ſo much water, as is equal 
in quantity to the bulk of it, will ſink; a body that is lighter 
© will ſwim; a body of equal weight will reſt in any part of the 
water. By this rale, if the ſſh, in the middle region of the 
vater, be of equal weight to the water, that is, eommenſurate 
to the bulk of it, the fiſh will reſt there, without any tendency 
* upwards or downwards: and if the fiſh be deeper in the water, 
the bulk of the fiſh becoming leſs by the compreſfion of the 
= bladder, and yet retaining the fame weight, ie will fink and 
= reſt at the bottom. And on the other ſide, if the fiſh be higher 
than the middle region, the air dilating itſelf, and the bulk of 
the fiſh conſequently increafing, but not the weight, the-fiſh will 
riſe upwards, and reſt at the top of the water. Perhaps, the 
fiſh by ſome action can emit air out of its bladder; and, whew 
not enough, take in air, —and then it will not be wondered, that 
# there ſhould be always a fit proportion of air in all fiſhes to- 
ſerve their uſe,” ete. Then follows a method of Mr Boyle's 10 
experiment tbe truth of this. After which, in Mr Losthorp's 
abridgement, follow Mr Ray's obſervations. I think that 
* hath hit upon the true uſe of the ſwimming bladders in fiſhes. 
For, 1. It hath been obſerv ed, that if the fwimming-bladder of any” 
* fſh be pricked or broken, ſuch a fiſh ſinks preſently to the bottum, 
F and can neithexſupport or raiſe itſcif up in the water. 2 Flat 
fiſhes, as ſoles, plaiſe, etc. 3 lie always srovelling az this: 
2s CT v9 LIES! 3 | <3 249 „ 
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But it would be tedious to deſcend too far into 
pdtticulars,'to'reckon' up the many benefits of this 
noble appendage of our globe in many ufeful en- 

ines (k), in many of the functions and operations 
5 nature (/), in the conveyance of ſounds; and a 


. _ bottom, have no ſwimming-bladders that ever I could find. 

4 3. In moſt fiſhes there is a manifeſt channel leading from the 
E gullet._.to the ſaid bladder, which, without doubt, ſerves for 
© the conveying air thereunto.. In the coat of this, bladder | 

_ © is. a muſculous power to contract it when the fiſh liſts.” See 
more very .curious obſervations, relating to this matter, of rhe 
late great Mr ws ps of the curions anonymous gentleman, 

in the ingenious Mr Lowthorp's abridgement before cited, p. 845: 
from Philoſoph. Tranſ. No. 114 115. 

( Among the engines in which the air is uſeful, pumps may 
be accounted not contemptible.ones, and divers other hydraulical 
engines, which need not to be particularly infiſted on. In theſe 
the water was imagined to riſc by the power of ſuction, to avoid 
a vacuum, and ſuch unintelligible ſtuff; but the juſtly famous 
Mr Boyle was the firſt that ſolved” theſe phacnomena by the 
weight of the atmoſphere His ingenious and curious ob: 
ſervations and expefiments relating hereto, may be feen in his 
little tract, Of the Cauſe of Attractien by Suction, and divers 
ethers of his tracts. 2 : 

(/) It would be endleſs to ſpecify the uſes of air in nature's 

operations: I ſhall therefore, for a ſample only, name its great uſe 
to the world in conferving animated bodies, whether endowed 
with animal or vegetative life, and its contrary quality of diſ- 
ſolving - other bodies; by which means many bodies that would 
prove nuiſances to the world, are put ont of the way, by being 
reduced into their firſt principles, as we ſay, and ſo embodied Wi 
with the earth again. Of its faculty as a menſtruum, or its power 
- 0: diſſolve bodies, I may inſtance in cryſtal glaſſes : which, with 
long keeping, eſpecially if not uſed, will in time be reduecd to 
a powder, as I have ſeen. So divers minerals, earths, ſtones, 
ſoſſil ſnells, wood, ete. which, from Noah's flood, at leaſt 
for many ages, have lain under ground, ſo ſecure from corruy- 
tion, that, on the contrary, they have been thereby made 
much the. ſtronger, have in the open air ſoon mouldered away: 
Of which laſt; Mr Boyle gives an inftance (from the Diſfertation 
de admirandis Hungar. Aquis) of 2 great oak, like a huge 
beam, dug out of a ſalt mine in Tranfilvania, * fo hard, that it 
would not 'eafily be wrought upon by iron tools, yet, being 
* expoſed to the air out of the mine, it became ſo rotten, that in 
four days it was eaſy to be broken, and crumbled between one's 
*:fingers.” Boyle's Suſpic. about ſome hidden qualities in the 
air, P. 28. $0 the trees turned out of the carth by the breaches 


— 
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chouſand things beſides, And I ſhall but juſt men- 
tion the admirable uſe of our atmoſphere in miniſters 


the light of the heavenly bodies to us (m); and re- 
frafting the fun-beams to our eye, before it ever ſur- 
mounteth our horizon (a); by which means the day 


it Weſt-Dhurrock and Dagenham, near me, althovgh probably 
no other than alder, and interred many ages ago in a rotten oazy 
mould, were ſo exceedingly tough, hard, and ſound at fir 


of an ax: but being expoſed to the air and water, ſoon became 
| ſo rotten as to be crumbled between the fingers. Sce my obſer- 
' vations in Philoſ Tranſaft. No. 335. 

n © By refleting the light of the heavenly bodies to us, 1 
mean that whiteneſs or lightneſs which js in the air in the days 
time, cauſed by the rays of liglit ſtriking upon the 8 of 
the atmoſphere, as well as upon the clouds above, an 

objects beneath upon the earth. To the ſame cauſe alfo we owe 
the twilight, viz. to the ſun-beams touching the uppermoſt par- 
ticles of our, atmoſphere, which they do when the ſun is about 
eighteen degrees beneath the horizon. And as the beams iy 


0 © ?wWW = ww OqT = 


more and more of the airy particles, ſo darkheſt goes off, an 
day light comes on and increaſeth. For an cxemplification o 
this, the ini pag may ſerve of tranſmitting a few 5 6 of the 
fun through a ſmall hole into a dark room : by which means 
be rays which meet with duft, and other particles . 476 
in the air, are rendered viſible; or which amounts to the 
fame, thoſe ſwimming ſmall bodies are rendered viſible, by their 
Wor cficting the light of the ſun-beams to rhe eye, which without 
cob reflection, would itſelf be inviſible, 3 

= The azure colour of the fky Sir Tſaae Newton attribates to Va- 
Wpours beginning to condenſe, and that are not able to reflect the 
other colours. V. Optic. I. 2. par. 3. prop. 7- | 
0 By the refractive power of the air, the fun, and the other 
Wheavenly bodies feet higher rhan really they are, eſpecially near 
he horizon. What the refractions amount unte, what variations 
hey have, and what alterations in time they cauſe, may be 
F ſeen in a,little book called, The Artificial Clock maker, 

ehap | 


Although this inflitive quality of the al be a great incum- 


* 
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Fi 
90 brance aud confuſion of aſtronomical obſervations yet it is 
it not without ſome confiderable benefit to navigation; and ih- 
" s deed in ſome caſes, the benefit thereby obtained is much gre t 
= er than would be the benefit of having the ray proceed in an 
- exact ſtraight line,” [Then he mentions the benefit hereof to 
” ne polar parts of the world). © But this by the by (faith he). 
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ing to the enlightning of the world, by its reflecking 
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that I could make bur little impreſſions on them with the ſtrokes 


tha other | 
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is protracted throughout the whole globe; and the 
long and diſmal nights are ſhortened in the frigid 
zones, and day ſooner approacheth them; yea, the 
ſun itſelf riſeth in appearance, (when really it is ab- 
ſent from them), to the great comfort of thoſe for. 
Jorn places (o). Ts 9 of | 

But paſſing by all theſe things with only a bare 
mention, and wholly omitting others that might 
have been named, I ſhall only inſiſt upon the excel - 
lent uſe of this noble circumambient companion of 
our globe, in reſpect of two of its meteors, the 
winds, and the clouds and rain (p). 


© The great advantage J conſider therein, is the firſt diſcovery 
of land upon the ſea; for by means hereof, the tops of hills 
and lands are raiſed up into the air, ſo as to be diſcoverable ſeve- 
© ral leagues farther off on the ſea than they would be, were 
there no ſuch refraction, which is of great benefit to naviga- 
tion for ſteering their courſe in the night, when they approach 
© near land; and likewiſe for directing them in the day-time, much 
more certainly than the moſt exact celeſtial obſervations could 
do by the help of an uninflifted ray, eſpecially in ſuch places as 
© they have no ſoundings.* [Then he propoſes a method to find, 
by theſe means, the diſtance of objects at ſea}. V. Dr Hook's 
Poft. Works, Lect. of Nay. p. 466. | 
(e) Cum Belgae in nova Zembla hybernarent, fol. illis ap- 
© parvit 16 diebus citius quam revera in horizonte exiſteret, hoe 
E eſt, eum adhuc infra horizontem depreſſus eſſet quatuor circi- 
© ter gradibus, et quidem acre ſereno.“ Var. Geog. c. 19. pro. 2% 
[Theſe Hollanders] found, that the night in that place ſhort 
* enced no leſs than a whole month; which muſt needs be a very 
© great comfort to all ſuch places as live very far towards the 
© north and ſonth poles, where length of night, and want of ſec» | 
© ing the ſun, cannot chuſe but. be very tedious and irkſome” 
Hook, ibid. | | WL, 
[By means of the refraQtions} we found the fun to riſe twen- 
© ty minutes before it ſhould; and in the evening to remain 2 
© bove the horizon twenty minutes, or thereaÞouts, longer than 
it ſhould.” Cap. James's Jour. in Boyle of cold. tit. 28. p. 190. 
) Aer in nubes cogitur; humoremque colligens terram auget 
jmbribus: tum efflaens hue et illuc, ventos efficit. Idem annuas 
frigorum et ealorum facit varietates : idemque et volatus alitum 
0 laffinet, et ſpiritu ductus alit et ſuſtentat animantes. Cic. de Nas 
Deer, I. 2. & 3% | 
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CHAP. I. 
Of the WinDs (a). 


Er" © paſs by other conſiderations, whereby 1 
might demonſtrate the winds to be the infi- 
nite Creator's contrivance, I ſhall infiſt only upon 


cir great uſefulneſs ts the world. And fo great is 


- 


dr alters its currents, may be juſily ſaid to be the cauſe of the 
vinds. An acquipoife of the atmoſphere produceth a calm : but 
F that acquipoiſe be more or lefs taken off, a ſtream of air, or 
wind, is thereby accordingly produced either ſtronger or weaker, 
wifter or flower. And divers things there are that may make ſuch 
lterations in the aequipoife or balance of the atmoſpbere, vim 
ruptions of vapours from ſea or land; rarefractions and commer 
tions in one place more than another; the falling of rain, pr et 
re of the clouds, etc. Pliny, I. 2. c. 45 tells us of a certain ea- 
ern in Dalmatia, called Senta. in quem (faith he) dejecto levi 
pondere, quamvis tranquillo. die, turbini fimilis emicat proce 
la“ But as to caves it is obſerved, that they often emit winds 
ore or leſs. Dr Connor, taking notice of this matter, ſpeck 
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p. es theſe, In regno Neapolitane ex immani Cumanae Sibyllae 
' WT antro tenuem ventum effluentem pe rcepi.“ The like be — 
the caves at Baia, and in ſome of the mines of Germany, 

„ the large ſalt-mines of Cracow in Poland. Ubi (faith he) 
. opifces, et ipſe fodinae dominus Andreas Morſtin, Nob. Polo- 
nus, mihi afferuerunt, quod tanta aliquando yentorum tem» 
ne peſtas exambagioſis hujus fodinae receſſibus ſurgere ſolebat, 
> 9 ucd laborantes foſſores humi proſternebat, nec non portas ge 
15 | domicilia (quae ſibi in hac fodina artifices extruunt) penitus 


evertebat. Bern. Con. Dif. Med. phy ſ. p. 33. art. 3. 7 

We And as great caves, fo great lakes ſometimes ſend forth winds. 
= Gaſſendus faith the Lacus Legnius doth, « E quo dum exori- 
tur fumus, nubes haud dubic creanga eſt, quae ſit brevi in tem- 
peſtatem ſaeviſſimam exoneranda, Gaſ. Vit. Peir. |. 5. p. 417+ 


00 

et But the moſt univerſal and conſtant alterations of the balance 
135 the atmoſphere, are from heat and cold. This is manifeſt in 
1 e general trade: winds, blowing all the year between the tropics 
325 om eaſt to weſt: if the cauſe thereof be, as. ſome ingenious 


n imagine, the ſun's daily progreſs roung chat part of the 
be, and by his heat rarefying one part of the air, whilſt the 


(a) „Ventus eſt aer fluens,” is Seneca's definition. Na. Qu. 
. 5. And as wind is a current of the air, ſo that which excites _ 
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as well as health and pleaſure, a ſtagnating, con- 


warm weather) are really the effects of the cold or warmth of 


That the ſtruggle between the warmth of ours, and the cold of 


That the falling of the ſnow through our warmer air melted into 
rain at firſt; but that it became ſieet after the ſuperior cold bad 


their uſe, and of fuch abſolute neceſſity are they to 
the ſalubrity of the atmoſphere, that all the world 

would be poiſoned without thoſe agitations thereof, 
We find how putrid, fetid, and unfit for reſpiration, 


fined, pent-up airis. And if the whole maſs of air and 
vapours was always at reſt, and without motion, in- 
ſtead of refreſhing and animating, it would ſuffocate, 


cooler and heavier air bebind preſſeth after. So the ſea and land 
breezes in note (e) p. 49. And ſo in our climate, the northerly 
and ſoutherly winds (commonly eſteemed the cauſes of cold and 


the atmoſphere: of which I have had ſo many confirmations, 
that I have no doubt of it. As for inftance, it is not uncommon 
to ſee a warm ſoutherly wind, ſaddenly changed to the north, 
by the fall of ſnow or\hail; to ſee the wind in a froſty, cold 
morning, north, and when the ſun hath well warmed the earth 
and air, you may obſerve it to wheel about tewards the ſouthcr- 
ly quarters; and again to turn northerly or eaſterly in the cold 
evening. It is from hence alſo, that in thunder fliowers the 
wind and clouds are oftentimes contrary to one another, eſpeci 
ally if hail falls, the ſultry weather below directing the wind one 
way, and the cold above the clouds another way. I took notice 
upon March the 16. 2716-13. (and divers ſuch like inſtances [ 
have bad before and fince) that the morning was warm, and what 
wind ſtirred was weſt-ſouth-weſt, but the clouds were thick ant 
black (as generally they are'when ſnow enſues)- A little before 
noon the wind veered about to north by weft, and ſometimes to 
other peints, the clouds at the ſame time flying ſome north by 
weſt, ſome fouth weſt : about one of the clock it rained apace, le: 
the clouds flying ſometimes north- eaſt, then north, and at [alt ¶ Nye 
both wind and clouds ſettled north by weſt ; at which time fleet 
fell plentifally, and it grew very cold. Frem all which I ob- it 
ſerve, 1. That although our region below was warm, the region de: 
of the clouds was cold, as the black, ſnowy clouds ſhewed. 2 


the cloudy region, ſtopped the airy currents of both regions. 1 an 


conquered the inferior warmth. 4. That, as that cold prevaild 
by degrees, ſo by degrees it wheeled about both the winds and 
* — from the northwards towards the ſouth. | 
Hippocrates, 1. 2. De Vie. Orat. Omnes ventos vel a nin 
© glacie, vehementi gelu, fluminibus, etc. ſpirare neceſſe judicu 
Bartholin, de uſu Nivis, e 1» | N 
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tions it receives from the gales and ie 


pure and healthful (99. — * = 
Neither are thoſe ventilations beneficial only:othe / - 2 
health, but to the pleaſure alſo of the inhabitang o. 
he terraqueous globe: witneſs the gales which 
us in the heat of ſummer; without which, even 
this our temperate zone, men are ſcarce able to pe\ 
form the labours of their calling, or not without dan-: © 
ger of health' and life (c). But eſpecially, witneſs + 

the perpetual gales which throughout the whole year 


£ 
£F\- 


(b) It is well obſerved in my lord Howard's voyage to Con- 
ſtantinople, that at Vienna they have frequent winds, which if 
they ceaſe long in ſummer, the plague often enſues : ſo that it 

is now grown into a proverb, that if Auſtria be not windy, it | 
is ſubje& to contagion. * Bohun of Wind, p. 223. 
From - ſome ſuch commotions of the air I imagine it is, that at 
Grand Cairo the plague immediately ceaſes, as ſoon as the Nile 
begins to overflow; although Mr Boyle attributes it to nitrous 
orpuſeles. Determ. Nat. of Efflu v. chap. 4 + 3. 26.6, F225 8 

© Nulla enim propemodum regio eſt, quae non habet aliquem ' 
flatum ex ſe naſcentem, et circa ſe cad ente. . 

Inter caetera itaque providentiae opera, hoc quoque aliquis, 

ut dignum admiratione, ſuſpexerit. Non enim ex una cauſa, - 

ventos aut invenit, aut per diverſa diſpoſuit: ſed primum ut by 
 aerg non ſinerent pigreſcere, ſed aſſidua vexatione utilem red 
£ derent; vitalemque tracturis. Sen. Nat. Quaeſt. I. 5. c. 17. 18. 
All this is more evident, from the cauſe aſſigned to malignant 
pidemical diſeaſes, e ny the plague, by my ingenious 
learned friend, Dr Mead; and that is, an het and moiſt tem- 
perament of the air, which is obſerved by Hippocrates, Galen, 
and the general hiſtories of | epidemical - diſeaſes, to attend thoſe 
diſtem pers. Vide Mead of Poiſons, Eſſay 5. p. 161. But in- 
deed, whether the cauſe be this, or poiſonous, malignant exhala- 
ions or animalcules, as others think, the winds are however 
very ſalutiferous in ſuch caſes, in cooling the air, and diſperſing 

ind driving away the moiſt or peſtiferous vapours. 

(e) July 8. 1707, (called, for ſome time after, the het Tueſ: 
day) was fo exceſſively hot and ſuffocating, by reaſon there was 

o wind ſtirring, that divers perſons died, or were in great dan- 
ger of death, in their harveſt-work. Particularly one who had for- 
merly been my ſervant, a healthy, luſty, young man, was killed 
by the heat; and ſeveral horſes on the road dropped down and 
Nied the ſame day. | | 


In the foregoing notes, having taken notice of ſome things re- 
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do fan the torrid zone, and make that climate an 
pealthfil and pleaſant habitation, which would other. 
© wiſe he ſcarce habitable. | 18 : 
Io theſe I might add many other great convenien. | 
| des & the winds in various engines, and various 
19 e. ut I might particularly invſt upon its great 
þ* 3 Ae to tranſport men to the fartheſt diſtant regions of ii 


* 


| lating to heat, olthough it he ſamewhat out of the way, I hope 
W magder will excuſe me, of | eneertae: buy. with ſome abſerny 
* / | tions T have made about the heat of the air under tne ine, com. 
*  * pared with the heat of our bodies. J Patrick, who, as he is 
. very accurate in making barometrical and thermometrical inſtry. 
ments, had the eutioſity, for the nicer adjuſting his thermome. 
dem, 10 ſend two abroad (under the care of two very ſenſible in. 
Fenibus meu], one to the northern lat. of 83; the other to th, 
parts under the equinaRial : in theſe two different climates, the 
places were — where the ſpirits Rad at the ſevereſt coll 
© 4 greateſt heat. And according to. theſe obſervations he gr 
\ guatcs bis thermometers With his ſtandard I compared my 
. ſtand: > thermogarefts from all the degrees of cold, L could make 
with Sal Armoniac, etc. to the greatr(t degrees of heat our ther. 
mometers would reach to. Aud with the ſame thermometer of 
mine, I experimented the greateſt heat of my body, in July 
1799- - Firſt in an hot day without exerciſe, by putting the bal 
of my thermometer under my arm-pits, and other hotteſt parts of 
my body. By which men. the ſpirits were raiſed 284 tenths of 
an. inch above the After that, in a much hottey day, and 
indeed nearly as bot as any day with ns, and after I had heated 
myſelf with ſtrong exerciſe too, as much as I could well bear, | 
again tried the ſame experiment, hut could not get the ſpirits x 
bove 288 tenths; which I thought an inconſtderable difference 
for ſo ſeemingly a very different heat of my body. But from ſont 
experiments I have made, {although I have unfortunately forgot: 
ten them), ip very cold weather, I imagine the heat of an heakth 
body to be always much the ſame in the warmeſt parts thereof, 
both in ſummer and winter. Now between thoſe very degrees of 
284, and 288, the point of the equatorial heat fatleth,- From 
which obſervation it appears, that there is pretty nearly an equal 
contemperament of the warmth of our bodies, to that of the hot 
teſt part of the atmaſphere inhabited by us. . 
If the proportion of the degrees of heat be deſired from thi 
freezing-point, to the winter, ſpring, and ſummer air, the heat 
of man's body, of heated water, melted metals, and ſo to actual 
fire; an account may be met with of it, by my moſt ingenious 
friend, the great Sir Iſaac Newton, in Phil. Tranſact. No 270- 
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lars (J). Leaving therefore the winds, I proceed, in 
the next place, to clouds and rain. , 
3 3 


W- quos ad maturitatem cum aliis cauſis adducit ipſa jactatio, attra- 


34 again, and gradually withdraws its force till all is ſpent; and a- 


night; fo on the contrary [the land breezes} blow in the night, 


Iba 4. DEE ; | i f 32 CE; IP 
| 675 One thing more I believe ſome of my friends will expect 


the world (d); and I n e eee, ſpeak of the 
general and coaſting trade-winds, the ſea and land- 
breezes (e) ; the one ſerving to carry the mariner in 
long voyages from eaſt to weſt ; the other ſerving to 
waft him to particular places; the one ſerving to car- 


But I ſhould go too'far to take notice of all particu- 


(4) In hoc providentia ac diſpoſitor ille mundi Deus, aera 
« yentis exercendum dedit, —non ut nos claſſes partem freti oc- 
«© cupaturas compleremus milite armato, etc. Dedit illi ventos ad 
* cuſtodiendam coeli terrarumque temperiem, ad evecandas ſup». 
« primendaſque aquas, ad alendos ſatorum atque arborum fructus ; 


© hens cibum in ſumma, et ne torpeat, promovens. Dedit ven- 
< tos ad ulteriora noſcenda: fnifſet enim imperitum animal, et fine 
magna experientia rerum l mo, ſi circumſcriberetur natalis ſoli 
fine. Dedit ventos ut commoda DI. Hack. fierent com - 
© munia; non ut legiones equitemque geſtarent, nec ut pernici- 
ſa gentibus arma tranſveherent.* Seneca, ibid, TORE rb > 
| (e) * Sea-breezes commonly riſe in the morning about nine 
o clock. They firſt approach the ſhore gently, as if they were 
afraid to come near it ——It comes in a fine, ſmall, black curl 
+ upon the water, whereas all the ſea between it and the ſhore, 
not yet reached by it, is as ſmooth and even as glaſs in compa- 
riſon. In half an hour's time after it has reached the ſhore, it 
fans pretty briſkly, and ſo increaſeth T till twelve 
| o'clock; 3 is commonly the ſtrongeſt, and laſts ſo till t 
or three, a very briſk gale—After three it begins te die away 


bout five of clock—it is lulled aſleep, and comes no more till 
next morning. , 
| © And as the ſea breezes do blow in the day, and reſt in the 


and reſt in the day, alternately ſucceeding each other. They 
ſpring up between ſix and twelve at night, and laſt till fix, eight, 
or ten, in the morning.“ Dawpier's Diſcourſe of Winds, 


rom me is, that I ſhew the reſult of comparing my own obſer- . 
ations. of the winds, with - others they know I have from Ire - 
ind, Switzerland, Italy, France, New-England,- and ſome. of 
ur parts in England. But the obſervations being, ſame of them, 
ut of one year, and moſt of the reſt of but a few years, I have. 
ot been able to determine any * The chief of what 


ry him into his harbour, the other to bring him out. 
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the winds are ſtrong, and of long continuance in the ſame quar. 
ter: and more, I think, in the northerly and eaſterly, than other 


or veſiculae, detached from the waters by the power of the ſolar, 


up thereby, until they become of an equal weight therewith, 


In this formation of meteors the grand agent is cold, which 


— To 
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TY HE clouds and rain (a) we ſhall find to be no 
leſs uſeful meteors than the laſt mentioned; 
as is manifeſt in the refreſhing pleaſant ſhades which 


I have obſerved is, that the winds in all theſe places ſeldom agree; 
but when they moſt certainly do ſo, it is commonly when 


points. Alſo, a ſtrong wind in one place, is oftentimes à weak 
one in another place, or moderate, according as places have been 
nearer or farther diſtant. V. Phil. Tranſ. No. 297, and za 1. But 
to give a good and tolerable account of this, or any other of the if 
weather, it is neceſſary to have good hiſtories thereof from al 
parts; which as yet we have but few of, and they imperfect, 
for want of longer and ſufficient obſervations. 

(a) Clouds and rain are made of yapours raiſed from water, or 
moiſture only. So that I utterly exclude the notion of dry, 
terrene 5 or fumes, talked much of by moſt p hiloſo. 
phers ; fumes being really no other than the humid parts of bodies 
reſpectively dry. 5 

Theſe vapours are demonſtratively no other than ſmall bubbles, 


or ſubterraneous heat, or both. Of which, ſee book 2. chap. . 
note (c). And being lighter than the atmoſphere, are buoyel 


in ſome of its regions aloft in the air, or nearer the earth; in 
which thoſe yapours are formed into clouds, rain, ſnow, hai, 
lightning, dew, .miſts, and other meteors. 


commonly, if not always, occupies the ſuperior regions of the air; 
as is manifeſt from thoſe mountains which exalt their lofty tops 
into the upper and middle regions, and are always eovered with 
Mow and ice. OSS l 
This cold, if it approaches near the earth, preſently precipitates 
the vapours, either in dews; or if the vapours more copiouſly x 
ſend, and ſoon meet the cold, they are then condenſed into miſt 
ing, or elſe into ſhowers of ſmall rain, falling in numerous, 
thick, ſmall drops; but if thoſe vapours are not only copions 
but alſo as heavy as our lower air itſelf, (by means their bladder 
are thick and fuller of water), in this caſe they become viſible, 
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the clouds afford, and the fertile dews and ſhowers ; 
which they pour down on the trees and plants, which 


ſwim but Wie height above the earth, and make what we call 
a miſt or fog. But if they are a degree lighter, ſo as to mount 
higher, but not any great height, as alſo meet not with cold e- 
nough to condenſe them, nor wind to diſſipate them, they then 


no form an heavy, thick, dark ſky, laſting oftentimes for ſeveral 
d: weeks without either fun or rain. And in this caſe, I have ſcarce 
ü 8 ever known it to rain, till it hath been firſt fair, and then foul. And 


Mr Clarke, an ingenious clergyman of Norfolk, who in his life- 
time, long before me, took notice of it, and kept a regiſter of 
the weather for thirty years, which his learned grandſon, Dr 
Samuel Clarke, put into my hands, he (I fay) ſaith, he ſcarce 
ever obſerved the rule to fail in all that time; only he adds, If 
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ner the wind be in ſome of the eaſterly points.“ But I have obſer- 

2k ved the ſame to happen, be the wind where it will. And from | 
en what hath been ſaid, the caſe is eafily accounted for, viz whilſt ; 
But the vapours remain in the ſame ſtate, the weather doth ſo too. 
the And ſuch weather is generally attended with moderate warmth, | 
all and with little or no wind te diſturb the vapours, and an _ 7 
& atmoſphere to ſupport them, the barometer being commonly hig 
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then. But when the cold approacbeth, and by condenſing 
drives the vapours into clouds or drops, then is way made for the 


ry, ſan- beams, till the ſame vapours, being by further condenſation 
ſo. formed into rain, fall down in drops. 5 ; 
ies The eold's approaching the vapours, and conſequently the al- 


teration of ſuch dark weather, I have before-hand perceived, b 
ſome few ſmall drops of rain, hail, or ſnow, now and then fal 

| ing, before any alteration hath been in the weather; which I take. 
to be from the cold meeting ſome of the ſtraggling vapours, or 
the uppermoſt of them, and condenſing them into drops, before 
of arrives unto, and exerts itſelf upon the main. body of vapours 
below. 5 | 

I have more largely than ordinary inſiſted upon this part of 
the weather, partly as being ſomewhat out of the way; but chief- 
Ly, becauſe it gives light to many other phaenomena of the wea- 
ther. Particularly we may hence diſcover the original of clouds, 
rain, hail, and ſnow ; that they are vapours carried aloft by the 

= gravity of the air, which meeting together ſo as to make a fog 
above, they thereby form a hes If the cold condenſeth them 
into drops, they then fall in rain, if the cold be not intenſe e- 
nough to freeze them: but if the cold freezeth them in the clouds, 
or in their fall through the air, they then become hail or ſnow. © 
As to lightning, and other enkindled yapours, I need ſay little 
in this place, and ſhall therefore only obferve, that they owe alſo - 
their riſe to vapours ; but ſuch vapours as are detached from mi- 
neral juices, or at leaſt that are mingled with them, and are fired 
by fermentation. | | 


Another phaenomenon reſolyable from what hath been ſaid, is, 
E 2 | 
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would languiſh and die with perpetual drought, but 
are hereby made verdant and flouriſhing, -gay and 


why a cold is always a wet ſummer, viz. becauſe the vapours ri- 
ſing plentifully then, are by the cold ſoon collected into rain. A 
remarkable 3 of this we had in the ſammer of 1708, part 
of which, eſpecially about the ſolſtice, was much colder than u- 
ſually. On June 12. it was ſo cold, that my thermometer was 
near the point of hoar-froſt; and in ſome places I heard there 
was an hoar-froſt; and during all the cool weather of that month, 
we had frequent and large rains, ſo that the whole month's rain 
amounted to above two tnches depth, which is-a large quantity 
zor Upminiter, even in the. wetteſt months. And not only with 
us at Upminſter, but in other places, particularly at Zurich in 
Switzerland, they ſeem to have had as unſeaſonable cold and wet 
as we. Fuit hic menſis—practer modum humidus, et magno qui- 
dem vegetabilibus hominibuſque damno. Multum comput vit 
foenum, etc. complains the induſtrious and learned D. J. J. 
Scheuchzer: of which, and other particulars, I bave given a 

large account in Phil. Tranſ. No. 32. | 

In which tranſaction I have obſerved further, that about the 
equinoxes we, at Upminſter at leaſt, have oftentimes more rain 
than at other ſeaſons. The reaſon of which is manifeſt from 
what hath been. ſaid, viz. in ſpring, when the earth and waters are 
laoſed from the brumal conſtipations, the vaponrs ariſe in great 
plenty : and the like they do in autumn, when the fammer- heats, 
that both' diſſipated them, and warmcd the ſuperior regions, are 
abated ; and then the cold of the ſuperior regions meeting tbem, 
condenſeth them into ſhowers, more plentifully than at other ſe - 
ions, when either the yapours are fewer, or the cold that is to 
condenſe them is leſs. | es 

The manner how vapours are precipitated by the cold, or re- 
duced into drops, I conceive to be thus : vapours being, as [ 
ſaid, no other than inflated veſiculae of water; when they meet 
with a colder air than what is contained: in'them, the contained 
air is reduced into a leſs ſpace, and the watery ſhell br caſe ren- 
, dered thicker by that means, ſo as to become heavier than the 
air, by which they are buoyed up, and conſequently muſt needs 
fall down. Alſo many of thoſe thickened veſiculae run into one, 
and fo form drops, greater or ſmaller, according to the quantity 

of vapours collected together. „ | 

As to the rain of different places, I have in ſome of our tranſ- 
actions aſſigned the quantities; particularly in the laſt cited tranſ- 
action, I have aſſigned theſe, viz.. the depth of the rain one 
year with another, in Engliſh meaſure, if it was to ſtagnet on the 
ear th, would amount unto, at Townly in Lancaſhire, 42 inches 
and a half; at Upminſter in Eſſex, 19 inches and a quarter; at 
Zurich in Switzerland, 32 inches and a quarter; at Pila in Italy, 
43 inches and a quarter; at Paris in France, 19 inches; and at 
Lille in Flanders, 24 inches. 7 5 
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* ornamental; ſo that (as the pſalmiſt faith, Pſal. 1xv. 
12. 13.) The little hills rejoice on every fide, and the 
NE valleys ſhout for joy, they alſo fing. © 
rt It would be endleſs to reckon up the bloody and other prodi- 
u- gious rains taken notice of by hiſtorians, and other authors, as 
as praeternatural and ominous accidents ; but if ſtritly pried into, 
re will be found owing to natural cauſes : of which, for the reader's 
h, ſatis faction, I will "pak an inſtance or two. A bloody rain was 
in imagined to have fallen in Franee, which put the country people 
y into ſo great a fright, that they left their work in the fields, and 
th in great haſte flew to the neighbouring houſes. Peireſk, then in 


the neighbourhood, ſtrictly inquiring into the cauſe, found it to 
be only red drops coming from a ſort of butterfly that flew about 


red drops come from them; and becauſe theſe drops were laid, 
Non ſupra acdificia, non in devexis lapidum ſupe rficiebus, uti 
« debuerat contingere, ſi e coelo ſanguine pluiſſet; ſed in ſubea- 
vis potius et in foraminibus— Acceſſit, quod parietes iis tinge- 
* bantur, non quia in mediis oppidis, ſed qui agrorum vicint 
© erant, moans ſecundum partes elat iores, ſed ad mediocrem ſolum 
* altitudinem,/ quantum volitare papiliones ſolent.” Gaſſend. in 
vit. Peireſk, |. 2. p. 156 FR en we TA 

So Dr Merret ſaith alſo, * Plyvia ſanguinis quam eertiſſime con- 
5 ſtat eſſe tantum inſectorum excrementa; pluvia tritiei nihil 
aliud eſſe quam hederae bacciferae grana a ke, devorata ex- 
* cretaque comparanti liquidiſſime patet.“ Pinax re rum, etc. p. 
220. . 5, 
The curious Wormius tells of the raining of brimſtone, An. 


* neſque ita inundarentur plateae, vt greſſus hominum impediret, 
ſulphureoque odore aerem inficeret, dilapſis aliquantulum aquis, 
= quibuſdam in loeis colligere licuit ſulphureum pulverem, cujus- 
= * portionem ſervo, colore, odore, et aliis verum ſulphur feren- 
tem.“ Muf. Worm, I. 1. c. 11. ſe. 1. f 
Together with the rain we might take notice of other meteors, 
particularly ſnow; which although an irkſome gueſt, yet hath 
its great uſes, if all be true that the famous T. Bortholin ſaith of 
it, who wrote a book de Nivis Uſu Medico. In which he ſhews 
of what great uſe ſnow is in fructifying the earth, preſerving 
from the plague, curing fevers, cholics, head-aches, tooth aches, 


of Denmark keep ſnow-water gathered in March), alſo in pro- 
longing life, (of which he inſtanceth in the Alpin, inhabitants, that 
live to a grcat age), and preſerving dead bodies; inſtances of 


Alps, which are found uncorrupted in the ſummer, when the 
ſnow is melted'; which ſad ſpectacle he himſelf was an eye: witne s- 
of. And at Spitzberg in Greenland, dead bodies remain entire 
and uncorrupted for thirty ay And laſtly, concernivg ſuch 


W es 
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in great numbers at that time, as he concluded from ſeeing ſuch | 


1646, Maij 16. Hic Hafniae eum ingenti pluvia tota urbs, om- 
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ſore- eyes, pluriſies, (for which uſe, he faith, his country-women - 


which be gives in perſons buried under the ſnow in paſſing the 
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54 Of the eros and Rain. Boox I. 


enim rigidi iratum vultum oſtendebant, alii oculos clatos ; ali 
gore diducto ringentes, alii brachiis extenſis gladium minari, ali 
a alio ſitu proſtrati jacebant” Bar. de uſu niv. c. 12. 


. guarding the corn or other vegetables againſt the intenſer cold 


to call her maſter, found them all in their digging poſtures, but 


Hut magiſtrates alſo, who gg them accordingly ; Ille qui 
. © moverat, ambo pedibus ſtabant, quaſi ſuo > Cv operi affixus 


to quodam vultu, ſedebat, inelinato in palmam manus genibu Wn 
innitentis capite; puerulus laxatis braccis in margine excavatae Wnt 


| D iſſert. Med. Phyſ p. Is. / | 


they died; of which he gives, from a Spaniſh captain, this inſtance, 


with the cold, but was thought to have fallen into the enemies 


_ congratulate him, found him dead, and that he had been brought 
_ thither in the fame poſture on horſeback, notwithſtanding the 


| (#) Of this opinion -was my late moſt ingenious and lcarned 


\ 


% 


And if to theſe uſes, we ſhould add the origin of 
fountains and rivers to vapours and the rains, as 
ſome of the moſt eminent modern philoſophers (6) 


as are ſo preſerved when ſlain, he faith they remain in the ſame 
poſture and figure: of which he gives this odd example. © Viſum 
< id extra urbem noſtram [ Hafniam] quum, 11 Feb. 1659. oppuy- 
nantes hoſtes repellerentur, magnaque ſtrage occumberent; ali 


But although ſhow be attended with the effects here named, 
and others ſpecified by the learned Bartholin ; yet this is not to 
be attributed to any peculiar virtue in the ſnow, but ſome other 
cauſe, Thus when it is ſaid to fructify the earth, it doth fo by 


of the air, eſpecially the cold piercing winds ; which the huſ- 
bandmen obſerve to be the moſt injurious. to their corn of all wer 
thers. So-for conſerving dead bodies, if doth it by conſtipating 
ſuch bodies, and preventing all ſuch fermentations or internal 
conflifts of their particles, as would produce corruption. 

Such an example as the preceding is ſaid to have happened ſome 
years ago at Paris, in digging in a cellar for ſuppoſed hidden 
treaſure ; in which, after digging ſome hours, the maid going 


dead. This being noiſed abroad, brought in not only the people, 
© ligone terram effoderat, et ſocius qui palla effoſſam terram rc 


© incubuiſſet; uxor unius quaſi ab opere defeſſa in ſcamno, ſolici 


foveae defixis in terram oculis alvum exonerabat ; omnes in nx 
« turali ſitu, carneae tanquam ſtatuae rigidi, apertis oculis et vul- 
tu vitam quaſi reſpirante, exanimes ſtabant.* Dr Bern. Conner, 


The doctor attributes all this te cold; but I ſcarce think there 
could be cold enough to do all this at Paris, and in a cellar too. 
But his following ſtories are not improbable, of men and cattle 
killed with cold, that remained in the yery ſame poſture in which 


that happened two years before, of a ſoldier who unfortunately 
ſtraggled from his company that were foraging, and was killed 


Hands. But ſoon after their return to their quarters, they ſiv 
their comrade returning, fitting on horſeback ; and coming to 


jolting of the horſe, Ib. p. 18. 


. 


great uſe and benefit of that meteo. 


lage of the terraqueous globe, the atmoſphere; and 
onfider the abſolute neceſſity thereof to many uſes of 
ur globe, and its great convenience to the whole: 
nd in a word, that it anſwereth all the ends and 
Wurpoſes that we can ſuppoſe there can be for ſuch an 


ance, the work of the great Creator? who would e- 
er ſay or imagine fuch a body, ſ6 different from the 
lobe it ſerves, could be made by chance, or be a- 
apted fo exactly to all thoſe forementioned grand 
nds, by any other efficient than by the power and 
iſdom of the infinite God! who would not rather, 
om ſo noble a work, readily acknowledge the Work» 
an (c), and as eaſily . the atmoſphere to be 
ade by God, as an inſtrument wrought by its 
Ower, any pneumatic engine, to be contrived and 
ade by man! 1 8 


H A F. N. 


us | ; , ; 
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us 28 * | 3 . 22 4 

| HUS much for the firſt thing miniſtering to 
r J the terraqueous globe, the atmoſphere and its 
1 o 


eteors; the next appendage is L1GHT (a). Con- 


a pr cs, Diſc. 2. ch. 2. 8 89, etc. So alſo my no leſs learned 
„ dd ingenious friends, Dr Halley, and the late Dr Hook ; many 
- RES the French virtuoſos alſo, and divers other very conſiderable 
© cn before them, too many to be ſpecified here. IE 

hy 00 © An Polycletum quidem admirabimur propter partium ſta- 


tuae — convenientiam ac eee Naturam autem non 
modo non laudabimus, ſed omni etiam arte privabimus, quae 


ſed in profundo etiam ſervavit? Nonne et Polycletus ipſe na- 
turae eſt imitator, in quibus ſaltem eam potvit imitari ? potuit 
den in ſolis externis / partibus in quibus artem conſidera- 
vit. With much more to the like purpofe. Galen de UC. Part. 1. 


7. C. Io + OE] 2 
) It is not worth while to enumerate the opinions of the 


Live done, we ſhould have another inflance of the 
And now, if we reflect upon this neceſſary appen- 


ppendage : who can but own this to be the contri - 


end, Mr Ray, whoſe reaſons ſee in bis Phyſico-Theog, Diſ- 


partium proportionem non ſolum extrinſecus more ſtatuariorum, 
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cerning which, I have in my ſurvey of the heavens (q) 
ſhewed what admirable contrivances the infinitely 
wiſe Creator hath for the affording this noble, glo- 
rious, and comfortable benefit to other globes, as 
well as ours; the proviſion he hath made by moons, 
as well as by the ſun, for the communication of it. 

And now let us briefly conſider the great neceſſity 

and uſe thereof to all our animal world. And this 
we ſhall find to be little leſs than the very life and 
pleaſure of all thoſe creatures. For what benefit 

\ _ would life be of, what pleaſure, what comfort would 
it be for us to live in perpetual darkneſs ? How could 
we provide ourſelves with food and neceſſaries? How 
could we go about the leaſt buſineſs, correſpond with 
one another, or be of any uſe in the world, or any 
creatures be the ſame to us, without light, and thoſe 

_ admirable organs of the body, which the great Crea- 
tor hath adapted tothe perception of that great benefit? 

But now by the help of this admirable, this firſt- 
made (c), becauſe moſt neceſſary, creature of God; 
by this, I ſay, all the animal world is enabled to go 
here and there, .as their occaſions call; they can 
tranſact their buſinefs by day, and refreſh and recruit 
themſelves by night, with reſt and fleep. They can, 


Ariſtotelians, Carteſians, and ethers, about the nature of light: 

Ariſtotle making it a quality; Cartes a pulſion, or motion of the 
globules of the ſeeond element. Vide Cartes Prin. p. 3. ſect. 55 
etc. But, with the moderns, I take light to conſiſt of material 

- particles, propagated from the ſun, and other luminous bodies, 
not inſtantaneouſly, but in time, according to the notes follow: 

| ing in this chapter. But not to inſiſt upon other arguments for 
the proof of it, our noble founder hath proved the materiality of 

| light and heat, from actual experiments on. ſilver, copper, tin, 
lead, ſpelter, iron, tutenage, and other bodies, expoſed (both 

naked and cloſely ſhut up) to the fi re: all which were conſtantly | 
found to receive an 3 of weight. I wiſh he could have 
met with a fayourable ſeaſon to have tried his experiments #ith 
the ſun-beams, as he intended. Vide Boyle's Exp. to make fire 

and flame ponderable, : 

(5) Aſtro-Theol. book 7. 3 

a (e) * And God ſaid, Let there be light, and there was light. 

r 8 . : N 1 


—. 


— 


vith admiration and pleaſure, behold the glorious 
works of God; they can view the glories of the hea- 
ens, and ſee the beauties of the flowery fields, the 
gay attire of the feathered tribe, the exquiſite garni- 
„hey can take in the delightſome landſkips of divers 
ountries and places ; they can with admiration ſee 


he parts of animals and vegetables: and, in a word, 

dehold the harmony of this lower world, and of the 

lobes above, and ſurvey God's. exquiſite workman- 
ip in every creature. | | . 


RA. © 2 
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he ſagacity of men hath made of this noble creature 
pf God, by the refractions and reflections of glaſſes. 
But it would be endleſs to enumerate all its parti- 
ular uſes and benefits to our world. + 6 

But before I leave this point, there are two things 
oncerning light, which will deſerve an eſpecial re- 
nark; and that is, its ſwift and almoſt inſtantaneo 
notion, and its vaſt expanſion. 5 | 

1. It is a very great act of the Previdence of God, 
hat ſo great a benefit as light is, is not long in its 
aflage from place to place. For, was the motion 
hereof no ſwifter than the' motion of the ſwifteſt bo- 
ies on earth, ſuch as of a bullet out of a great gun; 
r even of a ſound (d), which is the ſwifteſt motion 


* 7 — 


9 — 
he. 


de velocity of theſe two things. | | | 
According to the obſervations of Merſennus, a bullet ſhot 
Wt of a great gun, flies 92 fathom in a ſecond of time, (Vide 

ler. Baliſt.) which is equal to 589 Engliſh feet and a half; and 
cording to the computation of Mr Huygens, it would be 25 
ars in paſſing from the earth to the ſun. But according to my 
n obſervations made with one of her late majeſty's ſakers, and 


darge, flies 310 yards in five half ſeconds, which is a mile in a 
tle above 17 half ſeconds. And allowing the fun's diſtance to 
„ as In the next note, a bullet would be 32 years and a balf,in 
Ving, with its utmoſt velocity, to the ſun. 


+ according to which rate there mentioned, à ſound would be 


. IV. Of Licur. | 57. 


ture of many quadrupeds, infects, and other creatures; 


he great Creator's wonderful art and contrivance in 


To all which I might add the improvements which 


(4) It may not be ungrateful to the curious, to take notice of 


very accurate pendulum-chronometer,. a bullet at its firſt gif" 


as to the velocity of ſounds, ſee book iv. chap. 3. note ſecond 


| Fo | Of Licnr. Boox |, 


we have next to light, in this caſe light would take 
up its progreſs from the ſun to us, above thirty-two 
years, at the rate of the firſt; and above ſeventeen 
years, at the rate of the latter motion. | 
The inconveniencies of which would be, its energy 
and vigour would be greatly cooled and abated ; it; 
rays- would be leſs penetrant; and darkneſs would 
with greater difficulty and much fluggiſhneſs, be dil. 
ſipated, eſpecially by the fainter lights of our ſublunz. 
ry, luminous bodies. But paſſing with ſuch prodi- 
gious velocity, with nearly the inſtantaneous ſwift. 
neſs of almoſt two hundred thouſand Engliſh mile 
in one ſecond of time (e), or, which is the ſame 
thing, being but about ſeven or eight minutes of an 
hour in coming from the ſun to us, therefore with al 
ſecurity and ſpeed, we receive the kindly effects and 
influences of that noble and uſeful creature of God. 
2. Another thing of great conſideration abou 
light is, its vaſt expanſion, its almoft incomprehen. 
üble, and inconceivable extenfion, which, as a lau rt 


near 17 years and a half in flying as far as the diſtance is fron 
the earth to the ſun. Confer here the experiments of the Acav 
del Ciment. p. 140, etc. . : 
(e) Mr Romer's ingenious hypotheſis about the velocity 
light, bath - been eſtabliſhed by the Royal Academy, and in th 
Obſervatory, for eight years, as our Phil. Tranſ. No. 136. ob 
| ſerve from the Jour: des Scavans ; our moſt eminent aſtronemen 
alſo in England admit it: but Dr Hook thinks, with Monſiei 
Cartes, the motion of light inſtantaneous, Hook's Poſt. Work 
P. 77. And this he endeavours to explain, p. 130, etc. 1 
What Mr Romer's hypotheſis is, may be ſeen in the Phi * 
Tranſ. before cited: and alſo in the before mentioned Sir Iſa 


Newton's Opties: Light is propagated from luminous bodies u 4; 
© time, and ſpends about ſeven. or eight minutes of an hour 8 
* paſſing from the ſun to the earth. This was firſt obſerved tk 
Komer, and then by others, by means of the eclipſes of n. 


« ſatellites of Jupiter. For theſe eclipſes, when the earth is 8 

© tween the Sun and Jupiter, happen about ſeven or eight minut 

* ſooner than they ought to do by the tables; and when tit 0 
Earth is beyond the Sun, they happen about ſeven or eight 

© minutes later than they ought to do: the reaſon being, that til 
light of the ſatellites hath farther to go in the latter caſe that th 
iin the former, by the diameter of the earth's orbit.” New | 
N L 2+ Par. 3. Pro. 11. a : | 


A 


HA Po | IV * | ; 
ngenious author faith (F). * is as boundleſs and un- 


all material beings: the vaſtneſs of which is ſo 
great, that it exceeds the comprehenſion of man's 
underſtanding. Inſomuch, that very many have 


mits or bounds.” _ 2 85 
And that this noble creature of God is of this ex- 

Sent (g), is manifeſt from our ſeeing ſome of the far- 
theft diſtant objects, the heavenly bodies, ſome with 
dur naked eye, ſome with the help of optical inſtru- 
nents, and others in all probability farther and far- 
her, with better and better inſtruments : and had we 


he luminous bodies of the utmoſt parts of the uni» 
erſe, would, for the ſame reaſon, be viſible too. 


xccording to the computations in my Aſtro-The. b. i. c. 3. n. 2.) 
86,051,398 Engliſh miles; therefore, at the rate of 7 mi- 
utes and a half, or 450 ſeconds, in paſſing from the ſun, light 
ill be found to fly above 191, 225 miles in one ſecond of time. 
) Dr Hook's Poſthumous Works, Led. of Light, p. 76. 

C) For the proof of this vaſt extent of light, I Gall take the 
dmputation of the ſame great man, p. 77. If, faith he, we con- 
ſider firſt, the vaſt diſtance between us and the ſun, which from 
the beſt and lateſt obſervations in aſtronomy, is judged to be a- 
bout 10,800 diameters of the earth, each of which is about 
7925 Engliſh miles ; therefore the ſun's diſtance is 79,250,000 
miles; and if we conſider, that, according to the obſervations 
| which I publiſhed to prove the motion of the earth, [which 
ere obſervations of the parallax of ſome of the fixed ſtars in 
e head of Draco, made in 1699] the whole diameter of the 
orb, viz 20, ooo, made the ſubtenſe of but one minute to one of 
the fix'd ſtars, which cannot therefore be leſs diſtant that 3,438 


ameters of the earth: and if this ſtar be one of the neareſt, and 
that the ſtars that are of one degree leſſer in magnitude (I mean 
not of the ſecond magnitude, becauſe there may be many de- 
grees between the firſt and Gi Fecond) be as much farther ;. 


four times as far, and ſo onward, poſſibly to ſome 100 degrees 
of magnitude, ſuch as may be diſcovered by longer and longer 
teleſcopes ; that they may be 100 times as Ar ; then certainly 
this material expanſion, a part of which we are, muſt be fo 
great, that it will infinitely exceed our ſhallow conception to 


limited as the univerſe itſelf, or the expanſum of 


afſerted it abſolutely infinite, and without any li- 


4 as " 2. . PIP, 2 * INE e 
r 


nſtruments of power equivalent to the extent of light, 


Now, foraſmueh as the diſtanee between the Gui and the earth 


diameters of this great orb, and conſequently 68, 760, e00 di- 


and another ſort yet ſmaller be three times as far; and a fourth _ : 
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Now, as light is of greateſt uſe to impower us t 
ſee objects at all, ſo the extenſion thereof is no let 
uſeful to enable us to ſee objects afar off. By which 
means we are afforded a ken of thoſe many gloriou 

works of the infinite Creator, viſible in the heavens 
and can improve them to ſome of the nobleſt ſcience, 
and moſt excellent uſes of our own globe, 
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CHAP. V. 


Of Gravirr. 


A f 4 
Wy. _ » |} A a = __. 4 


THE laft thing ſubſervient to our globe, that! 
5 ſhall take notice of, is GxAvIrT r (a); or, tha 
tendency which bodies have to the centre of the earth, 


© imagine. Now, by what I laſt mentioned, it is evident, tha 
< light extends itſelf to the utmoſt imaginable parts, and, by the 
© help of teleſcopes, we collect the rays, and make them ſenſible 
© to the eye, which are emitted from ſome of the almott ir. 
© conceivable remote objects, etc.——Ner is it only the great 
body of the ſan, or the vaſt bodies of the fix'd ſtars, that arc 
thus able to diſperſe the light through the vaſt expanſum of th: i 
© univerſe ; but the ſmalleſt ſpark of a Jucid body, muſt do the 
very ſame thing, even the ſmalleſt globule ſtruck from a ſtet 
by a flint,” etc. | 12 
(s) That there is ſuch a thing as gravity, is manifeſt from iu 
effects here upon earth; and that the heavenly bodies attract or 
ravitate to one another, when placed at. due diftances, is made 
highly probable by Sir Iſaac Newton. This attractive, or gravi- 
tating power, I take to be congenial to matter, and imprinted ox 
all the matter of the univerſe by the Creator's Fiat at the eres 
tion. What the cauſe of it is, the Newtonian philoſophy doth 
not pretend to determine for want of phaenomena, upon which 
foundation it is that that philoſophy is grounded, and not upon 
chimerical and uncertain hypotheſes : but whatever the cauſe is 
that « cauſe penetrates even to the centres of the ſun and planet, 
«without any diminution of its virtue; and it acteth not a 
* cording to the ſuperficies of bodies, as mechanical cauſes do, 
but in proportion to the quantity of their ſolid matter : and 
© laſtly, it acteth all round it at immenſe diſtances, decreaſing in 
* duplicate proportion to thoſe diſtances,” as Sir Iſaac Newton 
ſaith, Princip. p. ult. What uſeful deguftions, and what a fa. 
tional philoſophy, have been drawn from hence, may be ſeen in 
the fame books © | ts 


4 - wa”; 


Cain. v. Of GCraviry. : f 
In my Aftro-theology, book vi. chap. 2. I have 


contrivance this of gravity is, for keeping the ſeveral 


uM globes of the univerſe from ſhattering to pieces, as 
ns they evidently muſt do in a little time, by their ſwift 


| This attraction, or gravity, as its force is in a certain propor- 
tion, ſo makes the deſcent of bodies to be at a certain rate. And 
Vas it not for the reſiſtance of the medium, all bodies would de- 


ty as the heavieſt mineral: as is manifeſt in the air: pump, in 
which the lighteſt feather, duſt, etc. and a piece of lead, drop 
down ſeemingly in the ſame time, from the top to the bottom ot 
« tall exhauſted receiver. i; 50h 

The rate ef the deſcent of heavy bodies, according to Galilzeo, 
Mr Huygens, and Dr Halley after them, is 26 feet _—_— in 
one ſecond of time; and in more ſeconds, as the ſquares of thoſe 
imes, But in ſome. accurate experiments made in St Paul's dome, 
June 9, 1910. at the height of 220 feet, the deſcent was ſcarcely 
4 feet in the firſt ſecond. , The experiments were made in the 


1. Pr ſence of ſome very conſiderable members of the Royal Society, 
* by Mr Haukſbee, their operator, with glaſs, hollow balls, ſome 
ble wpty, ſome filled with quick-filver, the barometer at 297, the 
* hermometer 60 degrees above freezing. The weight of the balls, 


heir diameters, and time of their deſcent is in this table. 


Weight | Diameter. | Time. Weight Diameter. Time. 


Grains. ren. Inch. half Second. Grains. Inch. T ent. | half Secon. 


* - — — - 


| its 

| of — — 1 1 — A — — | 
ade 908 18 1 1 510 Ly I 17 Bs 
Vis 093 [EE 9 leſs. {| 642 5 2 1.18 i 

08 R nn 

rea. 747 7 & half. 8 more 5g 'F nearly 16 & half. 

oth 808 | 7 & half] 8 1483 nearly 17 

ich 784 | 7 & half.] 8 more 641 | I + | 2 18 | 
pol 3 dE 5 | AA > 

is The reaſon why the heavy full balls fell in half the time of 
ts, e Hollow ones, was the reſiſtance of the air: which reſiſtance }.. 
ac. very ingeniouſly and accurately aſſigned by Dr Wallis, in Phil. 
do, rrranſ. No. 186. And the cavſe of reſiſtance of the fluids (as Sir 
and ac Newton, Opt. Q. 20.) is partly from the friction of the parts 
In 


df the fluid, partly from the inertia thereof. The reſiſtance a 


on pherical body meets with from friction, is as the right angle un- 
rar er the diameter, and the velocity of the moving body; and 
in | 


A reſiſtance from the vis inertiae, is as the ſquare of that pro- 
U 0 : ; : F | ; 


ſhewn of what abſolute neceſſity, and what a noble 


ſcond to the earth at the ſame rate; the lighteſt down, as ſwift | 
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tation round their own axes (5). The terraqueous 
globe particularly, which circumvolves at the rate of 
above 1000 miles an hour (c), would by the centri- i 
fugal force of that motion, be ſoon diſſipated and ſpir. 
tled into the circumambient ſpace, was it not kept 
together by this noble contrivance of the Creator, 
this natural inherent power, namely, the power of 
attraction or gravity. bird 3s e 20s 22% 
And as by this power our globe is defended againt 
diſſipation, ſo all its parts are kept in their proper 


. 


For a farther account of the properties and proportions, etc. of 
$ravitys in the fall or projection of bodies, I ſhall refer to the 
Jar ger accounts of Galilaeus, Tor ricellius, Huygens, Sir Ifzx 
Newton, etc. or to the ſhorter accounts of Dr Halley, in Philo 
Tranſ. abridged by Mr Lewthorp, Vol. I. p. 561. or Dr Clarke, 
in his notes on Rohault, Phy. a. c. 28. ſe. 13. 16. And for 
the reſiſtance of fluids, I refer to Dr Wallis before cited, aui 
the Act. Erudit. Lip. May 1693. where there is a way to find 
the force of mediums upon badies of different figures. 
(% That the heavenly bodies move round their own axes, i 
beyond all doubt, manifeſt to our eye, in ſome of them, fron 
the ſpots viſible on them. The ſpots on the ſun, eaſily viſtble 
with an ordinary glaſs, de manifeſt him to revolve round hi 
own axis in about 25 days and a quarter. The ſpots on Jupiter 
and Mars prove thoſe two planets to revolve alſo from eaſt to 
weſt, as Dr Hook diſcovered in 1664, and 1665, And Venus allo 
although near the ſtrong rays of the ſun, hath, from ſome ſpori 
been diſcovered by Mr Caſſini, in 1666, and 166y, to have a manifel 
rotation. Vide Lowth. Abridg, vol. I. p. 382, and 423, 425. Ani 
ſuch vniformity hath the Creator obſerved in the works of nr 
ture, that what is obſervable in one, is generally to be found uM 
all others of the ſame kind. $0 that ſince it is manifeſt the ſun 
and three of his planets whirl round, it is very reaſonable u 
conclude all the reſt do ſo too; yea, every. globe of the univeri 
(e) The earth's cireumference being 25,031 miles and a hl 
(according to book II. chay. 2. note (a) p · 70.) if we divide that int 
24 hours, we ſhall find the motion of the earth to be near 104i 
miles in an hour. Which, by the by, is a far more reaſonabl 
and leſs rapid rate, than that of tne ſun would be, if we fp 
pole the earth to ſtand Mill, and the ſun to move round tht 
earth. For according to the proportions in note (e) p. 58. of tit 
preceding chapter, the circumference of the Magnis Orbis 
$40,686,225 Engliſh miles, which divided by 24 hours, gite 
22,528,364 miles in an hour. But what is this to the ropidit 
of the fixed ſtars, if we ſuppoſe them, not the earth, to more: 
Which is a good argument for the carth's motion. 


# 
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of place and order. All material things do naturally 
fi · N gravitate thereto, and unite themſelves therewith, 
ir- and fo preſerve its bulk entire (d). And the fleeting 
ot waters, the moſt unruly of all its parts, do by this 
or, means keep their conſtant aequipoiſe in the globe (2), 


God hath founded for them; a bound he had 
+ ſet, which they might not paſs ; that they turn not 
again to cover the earth,” Pſal. civ. 8. 9. So that, 


MX E 

eren in a natural way, by virtue of this excellent 
of contrivance of the Creator, the obſervation of the 
de plalmiſt is perpetually fulfilled, Pſal. Ixxxix. 9. 
Thou ruleſt the riging of the ſea; when the waves 
ke, thereof ariſe, thou ftilleſt them.“ OR 
K To theſe, and an hundred other uſes of gravity, 
chat I might have named, I ſhall only juſt mention 


another thing owing to it, and that is levity (J), that, 


i whereby what we call light bodies ſwim, a thing no 
less uſeful to the world than its oppoſite, gravity, is, 
bi in many reſpeCts, to divers tribes of animals, but 


particularly ſerviceable to the raiſing up of va- 


pours (g), and to their conveyance about the world. 


* cohacret ad permanendum, ut nihil ne excogitari quidem poſ- 
© ſit aptius Omnes enim partes ejus undique medium locum ea- 
* peſſentes, nituntur acqualirer : maxime autem corpora inter ſe 
4 junta permanent, cum quodam quaſi vinculo circumdata col- 
* ligantur : quod facit ea natura, quae per omnem mundum om- 
* nia mente, et ratione conficiens, funditur, et ad medium rapit, 
© et convertit extrema. Cic. de Nat. Deor. |. ii. c. 45. mr 

(e) Eadem ratione mare, cum ſupra terram fit, medium ta- 


into 
o men terrae locum expetens, „ ey a undique acqualiter, 
able neque redundat unquam, neque effunditur.“ Id. paulo poſt. 


That there is no ſuch thing as poſitive levity, but that 
levity is only a leſs gravity, is abundantly manifeſted by the 
acute. Seign. Alph. Borelli de Mot. a Grav. pend. cap. iv. See 
alſo the annotations of the learned and ingenious Dr Clarke, on 
Rohaulti Phy. p. 1. c. 16. Note 3. Alſo the experiments of the 
Acad. del. Cimento, p. 118, etc. Dr Wallis's Diſcourſe of Gra- 
| Weg and Gravitation before the Royal Society, Nov. 12. 1674 
P--25, etc. 3 %= ” ' ; 
g) I have before in note (a), chap. 3. page 50. ſhewn what va- 
pours are, and how they arc 5 44 That which I ſhall here 
Vs | 4 Ms 


* 


and remain in that place which, the pſalmift faith, 


0% © Nibil majus,/ quam quod ita ſtabilis eſt mundus, atque its 
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And now from this tranſient view of no other than 
the out- works, than the bare appendages of the ter. 
raqueous globe, we have ſo manifeſt a ſample of the 
wiſdom, power, and goodneſs of the infinite Cre. 
ator, that it is eaſy to imagine the whole fabric is of 
a piece, the work of at leaſt a ſkilful artiſt. A man 
that ſhould meet with a palace (5) beſet with pleaſant 
gardens, adorned with ſtately avenues, furniſhed with 
well-contrived aqueducts, caſcades, and all other ap. 
pendages conducing to convenience or pleaſure, 
would eaſily imagine, that proportionable architec- 
ture and magnificence were within; but we ſhould 

- conclude the man was out of bis wits that ſhould aſ. 
ſert and plead, that all was the work of chance, ot 
other than of ſome wiſe and ſkilful hand. And 6 
when we ſurvey the bare out-works of this our globe, 
when we ſee ſo vaſt a body, accoutred with ſo noble 
a furniture of air, light, and gravity z with every 


_—_ 


vote, is their quantity: concerning which, the before commended 
D. Halley hath given vs ſome curious experiments in our Philo. 
Tranſat which may met with together in Mr Lowthorp's 
Abridg. vol. IL p. 1c8,/and 126. Mr Sedileau alſo at Paris ob- 
ferved it for near thTce years. By all their obſervations it ap- 
| pears, that in the winter months the evaporations are leaſt, and 
greateſt in ſummer, and moft of all in windy weather. And by 
Monſ. Sedileau's obſervations it appears, that what is raiſed in 
vapours, exceeds that which falleth in rain. In the ſeven lat 
months of the year 1688, the evaperations amounted to 22 
inches 5 lines; but the rain only ro inches 6 lines one third: 
in 1689, the eyaporations were zz inches. 10 lines and a half; 
but the rain 18 inches x line: in 2690, the evaporations 32 inches 
11 lines ; the rain 21 inches one third of a line. Vide Memb. 
de Matth. Phyſ. An. 1692. p. 25. 125 5 
If it be demanded, what becomes of the overplus of exhala- 
tions that deſcend not in rain? I anſwer, they are partly tumble 
down and ſpent by the winds, and partly deſcend in dews, which 
amount to a greater quantity than is commonly imagined. 
Halley found the deſcent of yapours in dews. ſo prodigious at 8. 
Helena, that he makes no doubt to attribute the origin ef foun- 
tains thereto. And I myſelf have ſeen in a ſtill, cool evening 
large thick clouds hanging, without any motion, in the ait, 
which in two or three hours time have been melted: down by de- 
| grees, by the cold of the evening, ſo that not any the leaſt re 
mains of them have been left. POSE d 5 
+ = (+) See book II. chap. 3. note (4) p 71, 


I. 

an I ching, in ſhort, that is neceſſary to the preſervation 
i» N and ſecurity of the globe itſelf, or that conduceth to 
he i the life, health, and happineſs, to the propagation 


and increaſe of all the prodigious variety of creatures 
the globe is ſtocked with; when we ſee. nothing 
wanting, nothing redundant or frivolous, nothing 
botching or ill made, but that every thing, even in 
he very appendages alone, exactly anſwereth all its 
ends and occaſiong: what elſe can be concluded, but 
at all was made With manifeſt deſign, and that all 
he whole ſtructure is the work of ſome intelligent 
Being; ſome Artiſt, of power and {kill equivalent to 
c ly” | 


* = 


OO OK I. 
; / the Terraqueous Globe itſelf in general. 
x: if 


* | N the foregoing book having diſpatched the out- 
p | works, let us take a ſurvey of the principal fa- 
id bric, viz. the terraqueous globe itſelf; a moſt 


upendous work in every particular of it, which doth 
o leſs aggrandize its Maker (a), than every curious, 
omplete work doth its workman. Let us caſt our 


% © Licet—oculis quodammodo contemplari pulchritudinem- 
earum rerum, quas di vina providentia dicimus conſtitutas. 
Ae principio terra univerſa cernatur, locata in media mundi ſe- 
de, ſolida, et globoſa—veſtita floribus, herbis, arboribus, fru- 


Fn gibus. Quorum omnium incredibilis multitude, inſatiabili va- 
1 rietate diſtinguitur. Adde huc fontium gelidas perennitates, li- 
6 quores perlucidos amnium, riparum veſtitus viridiſſrmos, ſpe- 
5 luncarum concavas altitudines, ſaxorum aſperitates, impenden- 


tium montium altitudines, immenſitateſque camporum: adde 
etiam reconditas auri-—venas—quae vero, et quam varia genera. 
beſtiaram?— qui volucrum lapſus, atque cantus? qui pecudum 
paſtus ?— quid de hominum genere dicam? qui quai cultores 
terrae conſſituti, et. quae fi, ut animis, fic ocolis yidere: 
poſſemus, nemo cunctam intuens ter ram, de divina ratione du- 
bitar et Cic. de Nat. r ta c. 39s 
p EE, 3 f 3 
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eyes here and there, let us ranſack all the globe, let 
us, with the greateſt accuracy, inſpect every part 
thereof, ſearch out the inmoſt ſecrets. of any of the 
creatures; let us examine them with all our gauges, 
meaſure them with our niceſt rules, pry into them 
with our. microſcopes, and moſt exquiſite inſtru- 
ments (6), ſtill we find them to bear teſtimony to their 
infinite Workman ; and that they exceed all human ſkilt 
fo far, as that the moſt exquiſite copies and imita- 
tions of the beſt artiſts are no other than rude bung. 
ling pieces to them. And fo far are we from being 
able to eſpy any defect or fault in them, that the bet. 
ter we know them, the more we admire them; and 
the farther we ſee into them, the more exquiſite we find 
them to be. And for a demonſtration of this, I ſhall, 

I. Take a general proſpect of the terraqueous globe. 

II. Survey its particulars. | 
I. The things which will fall under a general pro- 
ſpect of the globe, will be its figure, bulk, motion, WR” 
place, diſtribution into the earth and waters, and thei 
great variety of all things upon it and in it. 


a als GUY moms 


| CHAP. I. . 

Of the FIRE & the Terraqueous Ghibe. | 
THIS 1 ſuppoſe I may take for granted to bee 
ſpher ical, or nearly ſo (a). And this mult 


) * I cannot here omit the obſervations that have been made 
in theſe later times, fince we have had the ufe and improve 
ment of the microſcope, concerning the great difference, which 
« by the help of that, doth appear betwixt natural and artificial 


« things. hatever is natural, doth by that appear adorned 
< with all imaginable elegance and beauty Whereas the molt el 
curious works of art, the ſharpeſt, fineſt needle doth appear # f | 
a blunt, rough bar of iron, coming from the furnace, or the ely 
« Forge. The moſt accurate engravings or emboſſments ſeem ite 
© ſuch rude, bungling, deformed works, as if they had been 


done with a mattoc or a trowel. So vaſt a differenee is there rate 
e betwixt the ſkill of nature, and the rudeneſs and imperfeCtions 
of art.“ Biſhop Wilk. Nat. Rel. I. x. ch. 6. 5 

(.) Although the te rraqueous globe be of an orbicular figury 


— 
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be allowed to be the moſt commodious, apt figure for 
a world on many accounts; as it is moſt capacious, as 
its furface is equi-diſtant from the centre, not only 


yet it is not ſtrictly ſo. 1. On account of its hills and valleys, 
But theſe are inconſiderable to the earth's ſemidiameter ; for they 
are but as the duſt upon a com mon globe. But, 2. Our modern 
\ftronomers aſſign a much greater variation from a globous form, 


iles ſhorter than the equatorial diameter. The cauſe of which 
hey make to be the centrifugal force of the diurnal retation of 
he lobe. | * 
This figure they imagine is in Jupiter, his polar being to his 
equatorial diameter, as 39 three fifths to 40 three fifths. But 
whether it be ſo or no, I confeſs I could never perceive, although 
L have often viewed that planet through very good and long glaſ- 
es, particularly a tolerable good 'one of 72 feet in my hands : 
and although by reaſon of cloudy weather, and, at preſent, Ju- 
piter's proximity to the ſun, I have not been ef late able to take 
review of that planet; yet Saturn, ſo far as his ring would per- 
it, and Mars, appear perfectly round, through Mr Huygens's 
ong glaſs of 126 feet, which by will he bequeathed, with its 
whole apparatus, to our Royal Society, by whoſe favour it is 
ow in my hands. And, moreover, I believe it difficult, next 
o impoſſible, to meaſure the two diameters: to a goth part, by 
eaſon of the ſmallneſs of Jupiter's apparent diameter, and by 
eaſon he is moving all the time of meaſuring him. | 
As to what is alledged from lengthening the penduſums of clocks, 
o make them keep the ſame time under the equator, as they do 
n our climes; I have ſhewn, from the like variations in the 
ir- pump, that this may arife from the rarity of the air there, 
nore than here. Vide Phil. Tranſ. No, 294. But if the degrees 
dfa meridian grow larger, the more we go towards the line (as 
Ar Caflini affirms they do, by an gooth part in every degree, in 
W bil. Tranſ. No. 278.) then there is great reaſon to conclude in 
behalf of this ſpheroidal form. "Ter 30 | 

The natural cauſe of this ſphericity of our globe, is (accord- 
ng to Sir Iſaac Newton's principles) that attraction, which the 
nfinite Creator hath ſtamped on all the matter of the univerſe, 
hereby all bodies, and all the parts of bodies, mutually attract 
emſelves, and one another. By which means, as all the parts 
f bodies tend naturally to their centre, ſo they all betake them 
elves to a globous figure, unleſs ſome other more prevalent cauſe 
nterpoſe. Thus, drops of quick-filver put on a ſpherical form, 


ater have the ſame form, when falling in the air; but are he- 
ſpherical only when they lie on a hard body, by reafon their 
ravity doth ſo far over - power their ſelf-attratting power, ay ts 
ike off one half of their ſphericity. This figure is commonly at- 


of the globe, but at leaſt (nearly) of gravity and mo- 


namely, that of a prolate ſpheroid, making the polar about 34 


e parts thereof ſtrongly N one another. So drops f 


68 Of the FIC UIE of the Boox l 
tion too, and, as ſome have thoyght, of the centii 
heat and waters. But theſe, and divers other thing 
J  ſhall' paſs over, and inſiſt only upon two or thre 
other benefits of this globous figure of the earth an 
waters. i 7 
1. This figure is the moſt commodious in regan 
of heat; and, I may add, of light alſo in fome mes 
ſure. For, by this means, thoſe two great bene fi 
are uniformly and equally imparted to the world 
they come harmoniouſly and gradually on, and 4 
gradually go off again. So that the daily and yearh 
returns of light and darkneſs, cold and heat, moi 
and dry, are regular and workman- like, we may fi 
which they would not be, eſpecially the former, i 
the maſs of earth and waters were, as ſome fancid 
it (5), a large plain; or, as others, like a large hil 
in the midſt of the ocean ; or of a multangular figure; 
"0r-fnok He.... TEE 
his figure is admirably adapted to the com 
dious and equal diſtribution of the waters in thi 
be. For ſince, by the laws of gravity, the water 
will poſſeſs the loweſt place; therefore, if the maſs, 
the earth was cubic, priſmatic, or any other angul 
figure, it would follow, that one, too vaſt a pa 
would be drowned ; and another be too dry. Bu 
being thus orbicular, the waters are equally ani 
commodiouſly diftributed here and there, accordinj 
as the divine providence ſaw moſt fit; of which 
ſhall take notice by and by. 


, 8 
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tributed to the preſſure of the cireumambient air: but that th 
cannot be the cauſe, is manifeſt from the air-pump; the caſe b 
ing the very ſame in an exhauſted ' receiver, as in the open ul 
and not any the. leaſt alteration of the figure that I could perceiſ 
in all the trials I have made. 1 . | | 
(5) It would be frivolous, as well as endleſs, to reckon up tt oa 
various opinions of the ancients about the figure of the tar raquſ ea. 
ous globe; ſome of them may be ſeen in Varen. Geogr. |. 1. & ; 
init. or Johnſton's Thaumart: c. 2. artic. 3. But among the varie 
of opinions, one of the principal was, that the viſible horizon u. ten 
the bounds of the earth, and the ocean the bounds of the bo 
20n, that the heavens and earth above this ocean, was the who 
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3. The orbicular figure of our globe is far the moſt 
-neficial to the winds and motions of the atmoſphere. 
is not to be doubted, if the earth was of ſome o- 
ker, or indeed any other figure, but that the cur- 
nts of air would be much retarded, if not wholly 
opped. We find by experience, what influence 
rge and high mountains, bays, capes, and head- 
Winds have upon the winds ; how they ſtop ſome, re- 
rd many, and divert and change, near the ſhores, 
ren the general and conſtant winds (c), that blow 
dund the globe in the torrid zone. And therefore, | 
nce this is the effect of ſuch little excreſcences, 1 
hich have but little proportion to our globe, what * 
ould be the conſequences of much -vaſter angles, 
hich would equal a quarter, tenth, or but an hun- 
edth part of the globe's radius ? Certainly theſe muſt 
2 ſuch a barricade, as would greatly annoy, or ra- 
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ſible univerſe ; and that all beneath the ocean was Hades, 
the inviſible world. Hence, when the ſun ſet, he was ſaid 
tingere ſe oceano; and when any went to Hades, they muſt 
ſ paſs the ocean. OF this opinion were not only the ancient 
dets, and others among the Heathens, but ſome of the Chriſtian 
hers too, particularly LaQantius, St Auguſtine, and others, 
o thought their opinion was favoured by the pſalmiſt, in Pal. 
iv. 2. and cxxxvi. 6. Sce biſhop Uſher's anſwer ta a JeC Chall. 
366. etc. | N a | 
(c) Neither do theſe eonſtant trade-winds uſually blow near 
he ſhore, but only on the ocean, at leaſt 30 or 40 leagues off 
at ſea, clear from any land; eſpecially on the weſt coaſt, or 
ſide of any continent: for indeed on the eaſt fide, the eaſterly 
ind being the true trade-wind, blows almoſt home to the ſhore, 
ſo mou 4 to receive a check from the land wind.” Dampier's 
[in S, CN. 1. 3 2 2 21 8 1 
And not only the general trade-winds, but alſo the conſtant 
aſting trade-winds, are, in like manner, affected by the lands. 
us, for inſtance, on the coaſt of Angola and Peru. But this, 
th the curious captain Dampier, the reader maſt take notice of, 
hat the trade-winds that blow on any coaſt, except the north 
oaſt of Africa, whether they are conſtant, and blow all the 
year, or whether they are ſhifting winds, do never blow right 
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c n on the ſhore, nor right along ſhore, but go ſlanting, makin 8 
102 acute angle of about 22 degrees, Therefore, as the lan 


tends more eaſt or weſt, from north or ſouth on the coaſt ; ſo 
the winds do alter accordingly.” Ibid. ch. . Fi 


| ther abſolutely ſtop, the currents of the atmoſphere, he 


| T of above 260 thouſand million of miles ſoli 
content. A work too grand for any thing leſs than: 
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and thereby deprive the world of thoſe fſalutiferoug tft 
gales that I have ſaid keep it ſweet and clean. 


Thus the figure of our globe doth manifeſt it to 
be a work of contrivance, in as much as it is of the 
moſt commodious figure; and all others would be f, | 
liable to great and evident inconveniences. | 
. Of the BuLx of the Terragueous Globe. ere 
H E next thing remarkable in the terraqueous 

globe, is the prodigious bulk thereof (a). A 


God to make. To which, in the next place we ma) 


add, | 1 0 nunc 
PREY 1 . | e mov 
| a 3 e ere OT ni 

eie . * auter 

wy | CH 4 F. II. e I 2 
De Mor ions of the Terraqueous Globe. — — 
+ | | % 5 . F | ; 1 5 k | : (d) ; 
HE motions the terraqueous globe hath, ain fo 
round its own axis, and round its fountain al nun 

light and heat, the ſun (5). That ſo vaſt a body run | 
„„ pr 4 DR : Wy vs FAN th 24 - i Ut fi. 
| 2 It is not difficult te make a pretty near compiltation of . ener 
bulk of the terraqueous globe, from thoſe accurate obſervatiol plinar 
of a degree made by Mr Norwood in 2 and Mr Pic intel 
and Mr Caſſini in France, whoſe meaſures do in a ſurpriſing mu "tid 
ner agree. But Mr Caffini's ſeeming 10 be the moſt acevrate, ( fantar 
I have ſhewn in my Aſtro-Theology, book 1. chap. 2. note ) Vetuſt 
have therefore made uſe of his determinations. According nn Mon 
which, the diameter of the earth being 7967-7 Engliſh miles, Ho! 
ambit will be 25,031 miles and half; and, ſuppoſing it to e 
ſpherical, its ſurface will be 199, 444-220 miles; which bel yeme 
multiplied into ene third of its ſemidiameter, gives the ſolid ec 1. c. 6 
tent, viz. 264,856,000,000 mile. | K 


60 With the Copernicang, I take it here for granted, that! 
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he earth and waters ſhould be moved at all (c), that 
t ſhould undergo two ſuch different motigns, as the, 
liurnal and annual are, and that theſe motions ſhould 
de ſo conſtantly and regularly (d) performed for near 
$000 years, Without any the leaſt alteration ever heard 
f, (except ſome hours which we read of in Joſh. x. 
2. 13. and in Hezekiah's time, which, if they can · 
ot be accounted for ſome other way, do greatly in- 
reaſe the wonder (e); ., theſe things, I ſay), do 


duns and annual revolutions are the motions of the terrac neous. 
lobe; not of the ſun, etc.: but fer the proof thereof I ſhall refer 
he reader to the preface of my Aſtro- Theology, and book iv. 


ha . z 
| 0 "Every thing that 4s moved, muſt of neceflity be moved 
by ſomething elſe; and that thing is moved by ſomething that 


is moved either by another thing, or not by another thing. If 
it be moved by that which is moved by another, ve muſt of 
neceſſity come to ſome prime mover, that is not moved by an- 
other. For it is impoſſible, that what moveth, and is moved 
by another, ſhould proceed in infinitom; Ariſt. Phyſ. L 8. c. 3. 
« Solum quod ſeipſum e 95; nunquam deſeritur a ſe, 
nunquam ne moveri quidem deſinit: quinetiam caeteris quae 
moventur, hie fons, hoc principium eſt moyendi. Principii 
autem nulla eſt origo: nam ex principio oriuntur omnia; ipſum 
autem nulla ex re alia naſci poteſt : nee enim eſſet id prinei- 
plum, quod gigneretur aliunde.“ Cic. Tuſc. Quaelt. I. 1. c. 23. 
© Cogitemus qui fieri poſſit, ut tanta magnitudo, ab aliqua poſ- 
fit natura, tanto tempore circumferri? Ego igitur afſero Deum 
cauſam eſſe, nec aljter poſſe ficri.*” Plato in Epinm. 
(4) Among the cauſes which Cleanthes is ſaid in Tully to af- 
gn for man's belief of a Deity, one of the chief is, «4 Acequabili- 
tatem motus, converſionem coeli, ſolis, lunae, fiderumque om- 
nium diſtinctionem, varietatem, pulchritudinem, ordinem: qua- 
rum rerum aſpectus ipſe ſatis indicaret, non eſſe ea fortuita. 
Vt fiquis in demum aliquam, aut in gymnaſium, aut in forum 
venerit; cum videat omnium rerum rationem, modum diſci- 
plinam, non poſſit ea fine cauſa fieri judicare, ſed eſſe aliquem 
intelligat, qui praeſit, et cui pareatur: multo magis in tantis 
motibus, tantiſque viciſſi tudinibus, tam multarum rerum atque 
tantarum ordinibus, in quibus nihil unquam immenſa et inſinita 
vetuſtas mentita ſit, ſtatuat neceſſe eſt ab aliqua mente tantos 
natutae motus gube rnari. Cic. de Nat. Deor. L 2. c. 5. 
' © Homines coeperunt Deum agnoſcere, cum viderent ſtellas, 
tantam concinnitatem efficere; ac dies, nocteſque acſtate, et 
byeme, ſuos ſervare ſtatos ortus, atque obitus. Plut. de plac. 


{) We need not be folicitous to elude the hiſtory of theſe 
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manifeſtly argue ſome divine infinite power to be ho 
concerned therein (7): but, eſpecially, if to all thi 2 
we add the wonderful convenience, yea, abſolute ne. n 
ceſſity of theſe circumvolutions to the inhabitants, yes 
all the products of the earth and waters. For to one 
of theſe we owe the comfortable changes of day and 
night; the one for bufineſs, the other for repoſe (g): 
the one for man, and moſt other animals to gather 
and provide food, habitation, and other neceſſaries of 
life; the other to reſt, refreſh, and recruit their ſpi. 
rits (5, waſted with the labours of the day. To the 


miracles, as if they were only poetical ſtrains, as Maimonide, | 
and ſome others, fancy Joſhua's day to have been, viz. only a r0 
ordinary ſummer's day; but ſuch as had the work of many day; ro! 
done in it; and therefore, by a poetical ſtretch made, as if the fro. 
es 6 bad been lengthened by the ſun ſtanding ſtill. But in the 
hiſtory they are ſeriouſly related, as real matters of fact, and 
with ſuch circumſtances as manifeſt them to have been miracy- 
lous works of the 'Almighty : and the yore Habakkuk, iii. 11. 
* mentions that of Joſhua as ſuch. And therefore, taking then 
to be miraculous perverſions of the courſe of nature, inſtead of 
being objections, they are great arguments of the power of God: 
for, in Hezekiah's caſe, to wheel the earth itſelf backward, « 
by ſome extraordinary refractions, to bring the | ſun's ſhadoy 
ckward 10 degrees: or in Joſhua's caſe, to ſtop the diurnd 
urſe of the globe for ſome hours, and then again give it the 
me motion; to do, I ſay, theſe things, required the ſame inf- 
ite power which at firſt gave the terraqueous globe its motion, 


Y Nam cum diſpoſiti quaeſiſſem foedera mundi, 
Praeſeriptoſque maris ſines, annique meatus, 
Et lucis, noctiſque vices : tunc omnia rebar 
Conſilio firmata Dei, qui lege moveri 
Sidera, qui fruges diverſo tempore naſci, 
Qui variam Phoeben alieno juſferit ine 
Compleri, ſolemque ſuo; porrexerit undis 
Littora; tellurem medio libraverat axe. 
Claudian in Rufin. L. 1. initio, 


night 
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mot io 
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(ee) * Diei noctiſque viciſſitudo conſervat animantes, tribuens , t! 
© aliud agendi tempus, aliud quieſcendi. Sic undi que omni ratio t gh 
< ne concluditur, mente, concilioque divino omnia in hoc mundo rould 
© ad ſalutem omnium, conſervationemque admirabiliter admin» 3 

do mor 


* ftrari.? Cic. de Nat. Deorum. I. 2. c. 332 
0) The acute Dr heyne, in his ingenious Philoſ. Princ. af 
Natural Religion, among other uſes of day and night, ſaith, tht 


nch in 
bwn cli: 
(6) 4 


and winter, ſpring and autumn, together with the be- 
neficial influences and effects which theſe have on the 
bodies and ſtate of animals, vegetables, and all other 
things, both in the torr id, temper ate, and ft igid Zones. 


H AR IV. = 


of the PL ACE and SITUATION of the Terra- 
queous Globe, in reſpec of the heavenly bodies. 


' A Nother thing very conſiderable in our globe, 

is its place and ſituation at a due diſtance 
rom the ſun (a), its fountain of light and heat; and 
rom its neighbouring planets of the ſolar ſyſtem, and 
rom the fixed ſtars. Bus Pes things I have ſpoken 
aore largely of in my Survey of the Heavens (5), 
and therefore only barely mention them now, to in- 
| more largely uppen 


The DIS TRI s UTION of the Earth and Waters. 


+ TS = c__ OT N=» 
« 


HE diſtribution of the waters, and the dry 
land, although it may ſeem rude and unde- 


night is moſt proper for ſleep; becauſe when the ſun is a : 
he horizon, . is E by reaſon the 8 
re then too great. Alſo that nutrition is moſtly, if not altoge- 
her, performed in time of reſt; the blood having too quick a 
notion in the day; for which reaſon, weak perſons, children, -etc. 
re nouriſhed moſt, and recruit beſt by ſleep. | 
| (4) It is a manifeſt ſign of the Creator's management and care, 
n placing the terraqueous globe at that very diſtance it is from 
he ſun, and contempering our own bodies, and all other things, 


un, the world would be ſtarved and frozen with cold: and was 
t nigher, we ſhould be burnt, at leaſt the moſt cumbuſtible things 
yould be ſo, and the world would be vexed with perpetual con- 
lagrations. For we ſee that a few of the rays of the ſun, even 
do more than what fall within the compaſs of half an inch or an 
och in a burning-glaſs, will fire combuſtible bodies, even in our 
bwn climate. | a | <5; 
G Aſtro-Theology, book vii. jig 7. 
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other of thoſe motions we owe the ſeaſons of ſummer 


o duly, to that diſtance. For, was the earth farther from the 
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T4 The DisTR1BUTION of the Book I, 


ſigned to a careleſs view, and is by ſome taxed a 
| ſuch (a), yet is admirably well adjuſted to the uſe 
and conveniencies of our world. _ 5 12; 

For, in the firſt place, the diſtribution. is ſo well 
made, the earth and waters ſo handſomely, ſo work. 
man- like laid, every where all the world over, that 
there is a juſt aequipoiſe of the whole globe. The 
Northern balanceth the Southern Ocean, the Atlan. 
tic the Pacific Sea. The American dry land is 3 
counterpoiſe to the European, Aſiatic and African, 

In the next place, the earth and the waters are ſo 
ad mirably well placed about in the globe, as to be 
helpful to one another, to miniſter to one another: 
uſes. The great oceans, and the ſeſſer ſeas and lakes, 
are ſo admirably well diſtributed throughout the 
globe (6), as to afford ſufficient vapours (c) for clouds 


- {a) The moſt eminent author 1 have met with, that finds faul 6 
with the diſtribution of the earth and waters, and indeed with * 


the whole preſent ſtructure of the globe, is the learned and elo- ih 
quent theoriſt, Dr Burnet, who frequently exclaims on this point, bl 
Tellus noſtra, ſi totam ſimul eomplectamur, non eſt ordinat: a 
et venuſta rerum compages—ſed moles aggeſta vario, incerto- 2 
« que ſitu partium, nulla ordinis aut venuſtatis habita ratione. ih 


Theor. Sacr. I. 1. c. 7. Ecquis autem a Deo baec ita facta! 
etc. ib. Quo autem Herculeo labore opus eſſet ad ex cavandam 
E terram in tantum hiatum ? —Si immediate a cauſa prima effec: 
© tus fuiſſet hie alveus, aliquem ſaltem ordinem, menſuram, & 
© proportionem notare voluiſſet in ipſius forma, et partium dif: 
* pofitione; — ſed confuſa omnia, etc. ib. c. 8. Tellus noſtr 
© cum exigua ſit ; eſt etiam rudis : et in illa exiguitate multa ſunt 
ſuperflua, multa inelegantia. Dimidiam terrae ſuperficiem inui 
© dat occanus ; magna ex parte, ut mihi videtur, inutilis.” And 
then he goes on to Sew how this part of the creation might be 
mended, ib. c. 10. All this is to me ſurpriſing from an author 
of great ingenuity, who ſeems, in his book, to have a juſt ops 
nion of, and due veneration for God. But certainly ſuch ro- 
tions are very inconſiſtent with the belief of God's creating, e 
ſpecially his governing and ordering the world. But ſuppoſe the 
terraqueous globe was fuch a rude, confuſed, inconvenient mals 
as he pretends, yet it is well enough for a finful world. But be- 
ſides, what others have long ago abundantly anſwered, the fol 
lowing "ſurvey will, I hope, ſufficiently manifeſt it to be ib 
work of a wiſe and beneficent, as well as omnipotent Creator. 

105) Some have objected againſt the diſtribution of the earth and 
waters, as if the waters occupied too large a part of the globe 
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which they think would be of greater uſe, if it was dry land. 
But then they do not conſider that this would deprive the world 
of a due quantity of vapours and rain. For if the cavities 
which contain the ſea, and other waters, were deeper, although 
the waters were no leſs, in quantity, only their ſurfaces narrower 
and leſſer, the evaporations would be ſo much the leſs, inaſmuch 
as thoſe evaporations are made from the ſurface, and are conſe- 
quently in proportion to the ſurface, not the depth, or quantity 
of water. | 3 . . 8 

c) I took notice before, in book I. ehap. 5. note (o) p. 50. 
that the vapours conſtituting clouds and rain, are veſiculae of 
water detached by heat. The manner of which I conceive to 


be thus; heat N of an agile nature, or the lighteſt of all bo- 
0 


dies, eaſily breaks looſe from them; and if they are humid, in 
its paſſage carries along with it particles, or little caſes of the 


water; which being lighter than air, are buoyed up thereby, 


and ſwim in it; until by knocking againſt one another, or being 
thickened' by the cold, as in the note before cited, they are ro- 
duced into clouds and drops. © © een IOE Hr Bb 
Having mentioned the manner how vapours are raiſed, and 
there being more room here than in the note before-cited, I 


ſhall, for the illuſtration of nature's proceſs, take notice of three 


things obſervable to our purpoſe, in water over the fire. r. That 
the evaporations are proportional to the heat aſcending out of 
the water. A ſmall heat throws off but few vapours, ſcarce viſi- 


ble: a eres heat, and aſcending in greater quantities, carries 


off groſſer, larger, and more numerous veſiculae, which we call 
a ſteam; and if the heat breaks through the water with ſuch a 
fury, as to lacerate and lift up great quantities or bubbles of wa- 
ter, too heavy for the air to carry or buoy up, it cauſeth what 
we call boiling. And the particles of water thus mounted up by 


the heat, are viſible ſphaerules of water, if viewed with a micro- 


ſcope, as they ſwim about in a ray of the ſun let into a dark 
room, with warm water underneath ; where ſome of the vapours 
appear large, ſome ſmaller ſphaerules, according, no doubt, to 
the larger and leſſer quantities of heat blowing them up and car- 
rying them off. 2. If theſe vapours be intercepted in their aſcent 
by any context, a 7 ge cold body, as glafs, marble, etc. the 

are thereby reduced into drops, and maſſes of water, like thoſe 
of rain, etc. 3- Theſe vapours in their aſcent from the water, 
may be obſerved, in cold froſty weather, either to riſe but a lit- 
tle above the water, and there to hang, or to glide on a little 


above its ſurface : or if the weather be very cold, after a little 


aſcent, they may. be ſeen to fall back again into the water; in 


their aſcent and deſcent deſcribing a curve ſome what like that of 


an arrow from a bow. But in a warmer air, and ſtill, the va- 
pours aſcend more nimbly and copiouſly, mounting up aloft, till 
they are out of ſight. But if the air be warm and windy: too, 
the vapours are ſooner carried out of ſight, and make way for 


others. And accordingly I have often obſerved, that hot liquors, 
if riot ſet too thin, and not frequently ſtirted, cool flower in the 
„5 G 2 
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96 The Dis TRIBUTION of the Book Il, 
and rains, to temperate the cold (d) of the northern 
frozen air, to cool and mitigate the heats (e) of the 
torrid zone, and to refreſh the earth with fertile 
Mowers; yea, in ſome meaſure, to miniſter freſh 
Waters to the fountains and rivers. Nay, fo abun. 
dant is this great bleſſing, which the moſt indulgent 
Creator hath afforded us by means of this diſtribution 
of the waters I am ſpeaking of, that there is more 
than a ſcanty,- bare proviſion, or mere ſufficiency; Wt - 
even a plenty, a ſurpluſage of this uſeful creature of 
God, the freſh waters, afforded to the world; and they 
fo well ordered, as not to drown the nations of the WW r: 


greateſt froſts, than in temperate weather, eſpecially if windy, 
And it is manifeſt, by good experiments, that the evaporations 
are leſs at thoſe times than theſe; leſs by far in the winter than 45 
the warmer months. | Pu 
(4) As our northern iflands ate obſerved to be more temperate Wl 
than our continents, (of which we bad a notable inſtance in the 
great froſt 1708-9, which Ireland and Scotland felt leſs of than 
moſt parts of Evrope befides; of which fee book iv. chap. 13 
note (c)), ſo this temperature is owing to the warm vapour 
afforded chiefly by the fea, which, by the preceding note, 
REY be warm, as they are vapours, or water inflated 
b t. fx WO | 8 
"The: cauſe of this heat I take to be e that of the ſun, and 
partly ſubterrancous. That it is not wholly that of the fun, is 
. manifeſt from vapours, being as much, or more copiouſly raiſed 
when the ſan-beams are weakelt, as when ſtrongeſt, there being 
greater rains and winds at the one time than the other. And that 
there is ſuch a thing as ſubterraneous heat, (whether central, or 
from the meeting of mineral juices ; or ſuch as is congenial, or 
connatural to our globe, I have not time to inquire ; but, I ſay, 
that ſuch a thing is), is evident not only from the hot-baths, 
many fiery eruptions and exploſions, ete. but alſo from the ordi- 
nary warmth of ccllars and places under ground, which are not 
barely comparatively warm, but of ſufficient heat to raiſe vs 
pours alſo: as is manifeſt from the ſmoking of perennial foun 
tains in froſty weather, and water drawn out of pumps and open 
wells at ſuch a time. Yea, even animals themſelves are ſenſible 
of it, as particularly moles, who dig before a thaw, and againſt 
ſome other alterations of the weather; excited, no doubt, there 
unto by the ſame warm yapours ariſing. in the earth; which ant 
mate them, as well as produce the fucceeding changes of the 
weather. 5 - L "MET Fe . 
te) Beſides the trade winds, which ſerve to mitigate the exeeſ. 
ſive heats in the torrid zone, the clouds are a . ſcreen agaiol 
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them; but to be gently carried through convenient 
channels back again to their grand fountain (F) the 


the ſcorching ſun beams, eſpecially when the ſun paſſeth their 
zenith; at which time is their winter, or cooleſt ſeaſon, by rea- 
| fon they have then moſt elouds and rain. For which ſervice; 
that which Varene takes notice of, is a great providence of God, 
viz. Pleraque loca zonae torridae vicinum habent mare, ut In- 
« dia, inſulae Indicae, lingua Africae, Guinea, Braſilia, Peruvia, 
Mexicana, Hiſpania: pauca loca zonae torridae ſunt Mediter- 
« rania.” Varenii Geogr. L 2. c. 26. prop. 10. ſect. 7. 3 
(J) That ſprings have their origin from the ſea, and not from 
rains and vapours, among many. other ſtrong reaſons, I conclude 
from the perennity of divers ſprings, which always afford the 
fame quantity of water. Of this ſort there are many to be found 
every where. But I ſhall, for an inſtance, ſingle out one in the 
varith of Upminſter, where I live, as being very proper for my 
purpoſe, and one that I have had better opportunities of making re» 
marks upon above — ears. This in the greateſt droughts 
is little, if at all, dimini ed that I could perceive by my eye, 
G although the ponds all over the country, and an adjoining brook, 
have been dry for many months together; as, particularly in the 
dry ſummer months of the year r705, And in the wetteſt ſea» 
ſons, ſuch as the fummer and other months were, preceding the 
violent ſtorm in November 1703, (Vide Philoſ. Tranſ. No. 289}, 
I fay, in ſuch wet ſeaſons; T have not obſerved any increment of 
its rk excepting only from violent rains falling therein, or 
running down from the higher land into it; which diſcolourcth 
the waters oftentimes, and makes an increaſe of only a day's, or 
ſometimes but a few hours continuance. _ Bot now, if this ſpring 
ad its origin from rain and vapours, there would be an increa-e 
and decreaſe of the one, as there ſhould happen to be of the o- 
ther: as actually it is in ſuch temporary ſprings as have undoubt- 
dly their ſource from rain and vapours. | 
Bat beſides this, another conſiderable thing in this Upminſter 
ſpring, and thouſands of others, is, that it breaks out of ſo in- 
onſiderable an hilloc, or eminence of ground, that can have no 
ore influence in the condenſation of the vapours, or ſtoppin 
he clouds, (which the maintainers of this hypothefis ſuppoſe), 
han the lower lands about it have. By ſome critical obſervations 
made with a very nice portadle barometer, I found that my 
houſe ſtands between 80 and 90 feet higher than the low warer. 
mark in the river of Thames, neareſt me; and that part of the 
iver being ſcarce thirty miles from the ſea, I gueſs, (and am 
more confirmed from ſome later experiments I made nearer the 
ea), that we cannot be much above 100 feet above the ſea. The 
pring I judge nearly level with, or but little higher than where 
ny houſe ſtands ; and the lands from whence it immediately iſ- 
ues, I gueſs about 25 or 20 9 higher than the ſpring; and 
- y * : 3 . - g 


4 


— 


77 


8 The D1sTRIBUTION of the Boox If, 


late learned, curious, and induftrious Dr Plot's Tentamen Phil 


pumps, Mr Hawkſbee, hath given us ſome, not contemptibl: 


Among the many cauſes aſſigned for this aſcent of liquors 


. 


ſea; and many of them through ſuch large tracks of 
land, and to ſuch prodigious diftandes, that it is a 
great wonder the fountains ſhould be high enough (g), 
or the ſeas low enough, ever to.afford ſo long a con- 
veyance. Witneſs the Danube (5) and Wolga of 
Europe, the Nile (ih and the Niger (4) of Afric, 


the lands above that, of no very remarkable height. And in- 
deed, by actual meaſure, one of the higheſt hills I have met with 
in Eſſex, is but 363 feet high; (Vide Philoſ. Tranſ. No. 313 
p. 16.) and I gueſs, by ſome very late experiments I made, nei 
ther that, nor any other land in Eſſex, to be above 400 feet 
above the ſea, Now, what is ſo ineonſide rable a riſe of land to 
a perennial condenſation of vapours, fit to maintain even ſo in- 
confiderable a fountain, as what F have mentioned is? or indeed 
the high. lands of the whole large county of Eſſex, to the main 
taining of all its fountains and rivulcts? 

But I ſhall no farther proſecute this argument, but refer to the 


As to the manner how the waters are raiſed upãnto the mountains 
and higher lands, an eaſy and natural repreſentation may be made 
of it, by putting a little hezp of ſand, aſhes, or a little loaf of bread, 
etc. in a baſon of water; where the ſand will repreſent the dry 
land, or an iſland, and the baſon of water the ſea about it And 
as the water in the baſon riſeth to, or near the top of the heap 
in it, ſo do the waters of the fea, lakes, etc. riſe in the hills, 
Which caſe I take to be the ſame with the aſcent of liquids in 
capillary tubes, or between contiguous planes, or in a tube filed 
with aſhes :. of which the induſtrious and complete artificer in air- 


de Orig. Font. in which he hath fully diſeuſſed io matter. 


experiments, in his Phyſ. Mech. Exp. p. 139. 


there are two that bid the faireſt for it, viz. the preſſure of the (#) \ 
-atmoſphere, and the Newtonian attraction. That it is not the 
former, appears from the experiments ſueceeding, as well, or 


better, in vacuo, than in the open air, the aſeent being rather 7 if | 
ſwifter in vacuo. This then being not the cauſe, I ſhall ſuppoſe 6 iſ 
the other is; but for the proof thereof T ſhall refer to ſome of m) 
our late Engliſh authors; eſpeeially ſome very late experiment! . aer 
made before our moſt famous Roysl Society, which will be © "Ih ag 
well improved by ſome of that illuſtrious body, as to go near to 05 
fumine 
put the matter out of doubt. | 0 
(2) See book iii. chap. 4 | 45 
) © The Danube, in a fober account, performs a courſe of ( Tre 
above 1500 miles, (i. e. in a ſtrait line) from its riſe to its fall . ook 5 
Bohun's Geogr. Dic. J ci ; 
-.,(G) * Traftus fe. longitudo [Nini] eft milliarium circiter 6% Bi, bee 85 
Germ. five Ital. 2520, pro” quibus ponere licet 3000 prop ut — 


* curvaturas.” Varen. Geogr- I. 1. c. 16. p. 25. 
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the Ganges (J, and Enphrates of Aſia, and the A- 
ee | 11.6 (m), and Rio de la Plata of America, 
and many others which might be named; ſome of 
yhich are faid to run above 5000 miles, and ſome no 
Jeſs than 6000 from their fountains to the ſea. And 
ndeed fuch prodigious conveyances of the 'waters 
make it manifeſt, that no accidental currents and al- 


ff man, nothing leſs than the Fiat of the Almighty, 
ould ever have made, or found, ſo long and com- 
nodious declivities, and channels for the paſſage 
ff the waters | P> 


: c HAP. VI 
The great Var1ieTrY and QuanTiITY all TIN es 
the Uſes of the World. pd l i 34 


THE laſt remark I ſhall make about the terra- 
queous globe in general is, the great variety 
ff kinds, or tribes, as well as prodigious number of 
individuals of each various tribe, there is of all crea- 


ures (a). There are ſo many beaſts, fo many birds, 


) Varene reckons the courſe of the Niger, at a middle con- 

putation, 600 German miles; that is 2400 Italian. TRE 
) That of the Ganges he computes at 300 German miles. 

But if we add the curvatures to theſe rivers, their channels are 

ff a prodigions length. 55 * 

(m) * Oritur flumen (quod plerumque Amazonum, etc.) haud 


it oltio 84 leucas 
Aeugna- relatio. de 


* curſum ab occidente in orientem contin 
latin oeeanum praecipitatur.“ Chr. D. 
fumine Amaz. in Act. Erud. Aug. 1683. | 
(a) Non dat Deus beneficia * Unde ergo iſta quae poſlides ? 
nde haee innumerabilia, oculos, aures et animum mulcen- 
' tia? Unde illa luxuriam quoque inſtruens copia? Neque enim 
neceſſitatibus tantummodo noſtris proviſum eſt : uſque in del 
* Clas amamur. Tot arbuſta, non uno modo frugifera, tot her- 
bae ſalutares, tot varietates ciborum, per totum annum digeſtae, 


ut inerti quo que fortuita terrae alimento pracberent. ] am ani- 


Herations of the waters themſelves, no art or power 


upon, and in the Terraqueous Globe, provided for * 


* procul quito in montibus Cum per lencas Hiſpanicas 1356. 


py 


| -© placet, moderator tanti operis et -muneris-?? Cic. Tuſc. Quack 
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ſo many inſects, ſo many reptiles, ſo many trees, ſo p 
many plants upon the land; ſo many fiſhes, ſez. 
plants, and other creatures in the waters; ſo many 
minerals, metals, and foſſils in the ſubterraneom ve 
regions; ſo many ſpecies of theſe genera, ſo many 
individuals of thoſe ſpecies, that there is nothing want. 
ing to the uſe of man, or any other ereature of this 
lower world. If every age doth change its food, its 
way of cloathing, its way of building; if every age (j) 
bath its variety of diſeaſes; nay, if man, or am WP 
other animal, was minded to change theſe things every 
day, ſtill the creation would not be exhauſted, till no. 
thing would be wanting for food, nothing for phyſi, 
nothing for building and habitation, nothing for clean. 
lineſs and refreſhment, yea, even for recreation and 
pleaſure. But the munificence of the Creator is ſuch, Mice! 
that there is'abundantly enough to ſupply the wants | 
the conveniencies, yea, almoſt the extravagancies of al 
the creatures, in all places, all. ages, and upon all ocz ing. 


ſions. : . L der | 
And this may ſerve to anſwer an objection again fe 
ore 


the excellency of, and wiſdom ſhewed in, the ere. be! 
tion; namely, what need of ſo many creatures (c)!Miſhis n 


* malta omnis generis, alia in ficco, etc. ot omnis rerum nt 
© turac pars tribotum aliquod nobis conferret.* Senec. de Bend 
I. 4. c. 5. ubi plura vide. I 3 

Hic, ubi habitamus, non intermittit ſuo tempore coelum 16 
* teſcere, arbores frondeſcere=—tum multitudinem pecudus 
« partim ad veſeendum, partim ad eultus agrorum, - partim 
© vehendum, partim ad corpora veſtienda; hominemque ipſus 
« quaſi contemplatorem coeli ac deorum, ipſorumque cultoren 
6 Haec igitur, et alia innumerabilia cum cernimus, poſſi 
. © muſhe dubitare, quin his praeſit aliquis vel effector, ſi haec t 
ta ſunt, ut platoni videtur : vel ſi ſemper fuerint, ut Ariſtotd 


11. c. 28. 29. 5 70 
( sunt et gentium differentiae non medioeres— quae cor 
« templatio aufert rurſus nos ad ipſorum animalium naturas, ingr 
« nitaſque iis vel certiores morborum omnium -medicinas. Enis 
vero rerum omnium parens,; nullum animal ad hoc tantum ul 
paſeeretur, aut alia atiaret, naſci vojuit: arteſque ſalutares i 
. © jnſerverit.' Plin Nat, Hiſt. l. 27. . 3. | 
C) This was no very eaſy queſtion to be anſwered by ſuch 


— 


— 
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particularly of ſo many inſects, fo: many plants, and 
ſo many other things? and eſpecially of ſome of 
them; that are fo far from being uſeful, that they are 
very noxious 3 ſome by their ferity, and others by 
their poiſonous nature, etc. ” , 

To which I might anſwer, that in great variety, 
he greater art is ſeen; that the fierce, poiſonous, 


Ind induſtry, with more to the ſame purpoſe. But 


eld, that all things were made for man; as moſt of the an- 
ients did; as Ariſtotle, Seneca, Cicero, and Pliny, (to name 
pnly ſome of the chief). And Cicero cites it as the celebrated 
hry ſippus's opinion, Praeclare enim Chryſippus,, caetera nata 
alle hominum cauſa, et deorum.“ De fin. bon. et mal. |, 3. 
d in his De Nat. Deor. I. a. fin. he ſeriouſly proves the world 
tſelf to have been made for the gods and men, and all things in 
the. world to have been made and contrived for the benefit of 
an, parata et. inventa ad fructum hominum,“ are his words. 
o Pliny, in his preface to his 7th book, ith, Nature made all 
hings for man; but then he makes a doubt, whether ſhe, ſhewed 
jerſelf a more indulgent parent, or cruel. ſtep-mother, as in 
ook iv. chap Ia. note 2. But ſince the works of God have been 
ore diſcovered, and the limits of the univerſe have been found 
d be of infinitely greater extent than the ancicats ſuppaſed them; 
his narrow opinion hath been exploded. And the anſwer will 
found eaſy to theſe queſtions, why ſo many uſeleſs creatures? 
D the heavens, why.ſo many fixed ſtars, and the greateſt part 
them ſcarce viſible ? why fuch ſyſtems of planets, as in Jupi- 
r, Saturn, ete.? (See my Aſtro-Theology). In the carth and 
aters, why fo many creatures of no uſe to man ? 
(4) Nec minus clara exitii documenta ſunt etiam ex contem- 
nendis animalibus. M. Varro author eſt a cunieulis ſuffoſſum in 
Hiſpania oppidunt, a talpis in Theſſalia: ab ranis civitatem in 
Gallia pulfam, ab locuſtis in Africa: ex Gyaro Cycladum inſu- 
la, incolas a muribus fugatos: in Italia Amyclas a ſerpentibus 
deletas. Citra Cynamolgos Ethiopas late deſerta regio eſt, a 
ſcorpionibus et ſolpugis gente ſublata: et a ſcolopendris abactos 
Trecienſes, auctor eſt Theophraſtus* Plin. Nat. Hiſt. I. 8. c. 29. 
To theſe inſtances may be added, the plague they ſometimes 
fer from a kind of mice (they call Leming, Leminger, Lem 
us, etc.); in Norway, which eat up every green thing. The 
ne in ſuch prodigious numbers, that they fancy them to fall 
om the clouds; but Ol. Magnus rather thinks they come from 
me of the iſlands, Hiſt. 8. e. 2. If the reader hath a mind 
ſeea large account of them, with a diſpute about their gene- 
non, a handſome eut of them, with the prayers, and an exor · 
_—_ was 


and noxious creatures, ſerve as rods and ſcourges to 
haſtiſe us (d), as means to excite our wiſdom, care, 
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theſe things have been fully urged by others; andi 
is ſufficient to ſay, that this great variety is a mof 
wiſe proviſion for all the uſes of the world in all age 


ciſm againft them uſed in the church of Rome, I ſhall refer bia 
(it being too tcdious to recite in theſe notes) to Muſaeum Wy; 
mian. I. 3. c. 23. ; | 

© Quare patimur multa mala a creatura quam feeit Deus, nx 
E quia offendimus Deum: De poena tua peccatum tuum accuſ, 
© non judicem. Nam propter ſuperbiam inſtituit Deus creatura 
.< iſtam minimam et abjeſtiſſimam ut ipſa nos torqueret, vt cun 
© ſuperbus fuerit homo, et ſe jactavetit adverſus Deum, — cum ſ⸗ 
«© erexerit, pulicibus ſubdatur. Quid eſt, quod te inflas human Mave 
© ſyperbia? _Pulicibus reſiſte ut dormias. Cognoſce qui ſis. Nn 
c . ſoperbiam noſtrem domandam—creata illa quae mo- 
« lefla ſunt : populum Pharaonis ſuperbum potuit Deus domar 
* de urfis, etc. Muſcas et ranas illas immiſſit, ut rebus viliſſimi 
© ſpperbia dommaretur. Omnia ergo per ipſum faQta ſunt; a 
© fine ipſo faftum eſt nihil.“ Avg. Tract. 1. in S. Joh. 

But although the infinitely wiſe Creator hath put it in the 
power of ſuch vile animals to chaſtiſe us, yet hath he ſheved 1 
leſs wiſdom and kindneſs in ordering many, if not moſt of then 
ſo, as that it ſhall be in the power of man, and other creature 
to obviate or eſcape their evils. For, beſides the noble antidos 
afforded by minerals, vegetables, etc. many, if not moſt of on 


European venomous animals carry their cure, as well as poi ( 
in their own bodies. The oil, and, I doubt not, the body i vent: 
* Feorpions tog, is a certain remedy againſt its ftroke. A be WW fraud 
' waſp, & hornet, cruſhed and rubbed, and bound upon the plein qui 


J have always found to be a certain cure for the ſting of tho 
creatures. And I queſtion not, but the fleſh, eſpecially the hea 
of vipers, would be found a remedy for their bites. 

Our viper-catchers have a remedy, in which they place 
great confidence, as to be no more afraid of the bite [of an 
per] than of a common puncture, immediately curing themſeſi 
© by the application of their ſpecific. This though they keey; 
great ſecret, I have, upon ſtrict inquiry, found to be no otit 
© than Axungia Viperina, preſently rubbed into the wound.“ Thi 
remedy the learned doctor tried himſelf with good fucceſs, in a young 
dog that was bitten in the noſe. Vide Mead of poiſons, p. 20. 

And as to the means to eſcape the miſchief of ſuch noxi 
animals, beſides what may be effected by the care, induſtry, 1 
ſagacity of man; ſome of them are fo contrived and made, 2 
give warning or time to creatures in danger from them. Th 
for inſtance, the rattle · ſnake, the moſt poiſonous of any ſerpei | 
who darts its poiſonous vapours to ſome diſtance, and in all ert tim, 
bability was the baſiliſk of the ancients, faid'to kill with its eyes 
this involuntarily gives warning by the rattle in its tail. Soi 
ſhark, the moſt rapacious animal of the waters, is forced to tui e for 
himſelf on his back, and thereby gives an opportunity of eſcaꝶ 
before he can catch his prey. _ | 855 


7 


—— 
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ome for habitation, ſome for utenſils, ſome for tools 
and inſtruments of work, and ſome for recreation and 
dleaſure, either to man, or to ſome of the inferior 
teatures themſelves; even for which inferior crea- 
ures the liberal Creator hath provided all things 
neceſſary, ; or. any ways conducing to their happy, 
omfortable living in this world, as well as for man. 


deaſts, birds, inſects, plants, and every other genus, 
have, or 2 have, their ſeveral uſes even among 
en. For alt 

ie neglected, and out of uſe, yet in other places the 
Pay be of great ufe.” So what hath ſeemed uſeleſs 
B one age, bath been received in another; as all the 
ew diſcoveries in phyſic, and all the alterations in 
iet do ſufficiently witneſs. Many things alſo there 
re which in one form may be. pernicious to man; 
ut in another of great uſe. There are many plants (F), 


te) © Haec ſola naturae placuerat eſſe remedia parata vulgo, in- 
ventu facilia, -ac fine impendio, ex quibus vivimus. Poſtea 
fraudes hominum et ingeniorum capturae officinas invenire iſtas, 
in quibus ſua cuique homini venalis promittitur vita. Statim 
compoſitiones et miſturae inexplicabiles decantantur. Arabia 
atque India in medio aeſtimantur, ulcerique parvo medicina a 
Rubro mari importatur, cum remedia vera quotidie panperri- 
mus quiſque coenet. Plin. I. 24. c. 1. ; 
Non ſponte ſua ex tellure germinant herbae, quae contra 
quoſcunque morbos accommodatae ſunt ; ſed eae voluntate opifi- 
cis, ad noſtram utilitatem productae ſunt.“ Baſil. Aſcet. Tom. 
| Conſult here book x. note (z), (aa), (bv). | 

8 (/) Among poiſonous vegetables, none more famous of old 
an hemloc, accounted at this day alſo very dangerous to man, 
which there are ſome diſmal examples in our PhiloC Tranſ. 
epfer, etc. But yet this plant is food for goats, and its ſeeds 
buſtards ; and, as Galen ſaith, to ſtarlings alſo. Neither is 
is ſo pernicious a plant, only food, but alſo ,phyſic to ſome 
Imals. An horſe troubled with the farcy, and could not be 
red with the moſt famous remedies, cured himſelf of it in a 
ort time, by eating hemloc, of which he eat greedily. Vide 
il. Tranſ. No. 231. And a woman which was cured of the 


Joc for ſome time; till falling ill again of a fever, and havin 
ft off the uſe of this remedy, he [Nic. Fontanus] endeavour- 


f 
— 


und all places: ſome for food, ſome for phyſic (2), 


And it is manifeſt, that all the creatures of God, 


hough in one place many things may 


plague, but wanted ſleep, did, with very good effect, eat hem- 
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many animals, many minerals, which in one forn a 
deſtroy, in another heal. The caſſada plant unpte. 
pared poiſoneth, but prepared is the very bread of the 
Weſt-Indies (g). Vipers and ſcorpions, and man 
minerals, as deſtructive as they are to man, yet af. 
ford him ſome of his beſt medicines. - - 
Or if there be many things of little immediate 
uſe to man, in this, or any other age ; yet to othe 
creatures they may afford food or phyſic, or be d 
ſome neceſſary uſe. How many trees and plants 
nay, even the very carcaſes of animals, yea, the ver 


*. ed to procure her reſt by repeated doſes of opium, which hai ma 
© n operation, till the help of cicuta was again called in with | 
s deſired ſucceſs.* Mead of Poiſ p. 144. 

And not only hemloc, but many other, if not moſt plant 
accounted poiſonous, may have their great uſe in medicine : of 
which) take the opinion of a noble judge, my ingenious and learn. 
ed friend, Dr Tancred Robinſon, in a letter I have of his to the 
late great Mr Ray, of Nov. . 1664, viz. .* According to ny O 
© promiſe, I here ſend you a few-0bſeryations concerning ſon 7 
© plants ſeldom uſed in medicine, being eſteemed poiſonous, wic 
if truly corrected, or exactly doſed, may perhaps prove the 
moſt powerful and effectual medicines yet known.“ Having 
then given an account of ſome of their correctives, he givs 
theſe. following examples, viz. 1. The hellebores incorporatel 
with a ſapo, or alkaly-ſalts alone, are ſucceſs ful remedies i 
< epilepſics, vertigos, palſies, lethargies, and manias. Doſ. a Jj 
to 3 f. 2. The Radic. Aſſari, Cicutae, and the Nopell 
in agues and periodical pains. Doſ. 93. 3 GB. 3. The By 


© cyamus in Haemorrhagies, violent heats and perturbation d 


the blood, and alſo in all great inflammations. Doſ.  j. to 3 x ff 
E 4 The Semen Stramoniae is a very good anodyne, uſeful i e 
« vigilias, rheumatiſics, byfteric caſes, in all the orgaſms of tw" Der 
blood or ſpirits, and where · ever there is · an indication for a jt Ar 
© regoric. Doſ. 3 j · to 36 5. Elaterium thus corrected, this 0 
be given from gr. x. to xv. in hydropical cafes, without its ou 
ſenſible evacuation or diſturbance. 'So may the Soldanella al "2 

© Gratiola in greater doſes. 6- Opium corrected as afore-mer . 
tioned, loſes its narcotic faculty, and may be given very aft) (b) I 
© iry great doſes, and proves more than uſually prevalent in cn, m 
vulſive caſes, fluxes, catarrhs, and all painful paroxyſms, etc feedeth 
(g) It is of the moſt general uſe of any proviſion all over cuts, 
Weſt Indies, eſpecially in the hotter parts, and is uſed to "| their g 
. © tual ſhips. Dr Sloan's Nat. Hiſt. of Jamaica, vol. 1. ch. 15 
e 
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duft of the earth (5), and the moft refuſe, contempft- 
ible things to be met with; I ſay, how many ſuch 

things are either food, or probably medicine to many 
creatures; afford them retreat, are places of habita- 
tion, or matrixes for their generation, as ſhall, be 
ſhewed in proper place? The prodigious ſwarms of 
inſects in the air, and in the waters, (many of which 
may be perhaps at preſent of no great uſe to man), 
yet are food to birds, fiſhes, reptiles, inſets them- 
ſelves, and other creatures (i), for whoſe happy and 
comfortable ſubſiſtence, I have ſaid the bountiful 
Creator hath liberally provided, as well as for that of 


man. 


B O OK III. 


Of the Terraqueous Globe in particular, 
| more eſpecially the Earth. 

AVING thus taken a general proſpect of 
H our terraqueous globe, I ſhall in this book 
come to its particulars. But here we have 
uch an immenſe variety preſenting itſelf to our ſenſes, 
ind ſuch amazing ſtrokes of power and wiſdom, 
that it is impoſſible not to be at a ſtand, and very 
lifficult to know where to begin, how to proceed, or 

where to end. But we muſt however attempt. 
And for the more clear and regular proceeding on 
his copious ſubject, I ſhall diſtribute the globe into 

ts own grand conſtituent parts. 


() I have ſhewn, in the Phil. Tranſ. that the pediculus fatidi- 
cvs, mortiſaga, pulſatorius, or death-watch, there deſcribed, 
feedeth upon duſt; but that this duſt they eat, is powdered bread, 
fruits, or ſuch like duſt, not powdered earth; as is manifeſt from 
their greet diligence and curioſity in hunting among the duſt, 
See more in Phil, Tranſ. No. 292, ; | 

* See book iv. chap. I fo 1 . 


(* 


ö 
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1. The earth and its appurtenances. 

II. The waters and theirs. 

The firſt of theſe only, is what at preſent I hall be WW: 
able to take into this ſurvey. : 

And in ſurveying the earth, I intend, 

1. To conſider its Mn uns or things pe. 
e to itſelf, 
| The inhabitants etl or the 5e Einds of 
| rus that have their habitation, growth, or ſub 
ſiſtence thereon. 
I. As to the earth itſelf, the moſt. remarkabl 

things that preſent themſelves to our view, are, 

1. Its various moulds and ſoils. 

2. Its ſeveral ſtrata, or beds. 

3. Its very . Pages, grottos, and 
caverns. 

4 Its mountains and ralleys, 


| CHAP. 1. 


Of the 80 11 and ann: in the Earth. 


HE 7 78 ſoils and moulds are an admirabt 

and manifeſt contrivance of the all-wiſe Cre 

ator, in making this proviſion for the various veg Me en. 
tables (a), and divers other uſes of the creatures 


(a) It is t10t to be doubted, that although . delight i 
>eculiar ſoils, yet they owe not their life and growth to the earl 
it ſelf, but to ſome agreeable juices or ſalts, etc. reſiding in th 
earth. Of this the great Mr Boyle hath given us ſome good er 
periments. He ordered his gardener to dig up, and dry in an ove 
ſome earth fit for the purpoſe, to weigh it, and to ſet there 
ſome ſquaſh ſeeds, (a kind-of Indian pompion). The ſeeds wht! 
Town were watered with-rain or ſpring: water only, But althoup 
a plant was produged in one experiment of near 3 ſh. and in #t 


other of above 14 fh. yet the earth when dried, and weighed # 


gain, was ſcarce diminiſhed at all in its weight. 
Another experiment he alledyes is of Helmont's, who did 
200 fh. of earth, and therein planted à willow weighing 5 h 


which he watered with rain, or diſtilled water: and to ſecure 


U 
*% 
* 


— 
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For, as ſome trees, ſome plants, ſome grains dwindle 
and die in a diſagreeable foil, but thrive and flouriſh 
En others; ſo the all-wiſe Creator hath amply provi- 
ded for every kind a proper bet. : 

If ſome delight in a warm, ſome in a cold ſoil; 
ſome in a lax or ſandy, ſome a heavy or clayey ſoil; 


and the other mould, ſome in moiſt, ſome in dry 


purpoſes : every Ay abounding with 1ts proper 
rees and plants (c), and every vegetable flouriſhing 
and gay, ſomewhere-or other about the globe, and 
zbundantly anſwering the almighty command of the 
reator, when the earth and waters were ordered to 
heir peculiar place, Gen. i. 11. And God ſaid, 
Let the earth bring forth graſs, the herb yielding 
ſced, and the tree yielding fruit after his kind.“ 
All which we actually ſee is ſo. 

To this convenience which the various foils that 
oat the earth are of to the vegetables, we may add 
heir great uſe and benefit to divers animals, to many 


om any other earth getting in, he covered it with a perforated 
n-cover. After five years, weighing the tree with all the leaves 


de earth te be diminiſhed only about 2 3 in its weight. Vid 
oyle's Scept. Chym. part 2. page 114. 1 


(b) Tic 4e reruc tur Thy oixcive, & ld Ta vepird· Tov A, Je, 
C Ta wiv Yap pine Fnpuc, Ta Is evudpus, Ta Je XA , vd & 
o, Th It KAMOXING, S GAWG, TH wv Gpervirs 1d On AGH. -Zurò 
% rd pb po KATH r ir KpATIVy F ri qt debivñ, % is xupd, & Ga, 
rio fg, & tris An Sregopa, xard TH fupn-- Hara yop 
bra, Er J rd Oucoics CnrH 70 d,.ỹ¶RB , % rd GVIjOI hh TOy ab rd, 
ar 1 ric rρEENα. mis puates, Theophraſt, de. Cauſe Plant. b 2. 


9. | | 

e) Nec vero terrae ferre omnes omnia poſſunt. 

Fluminibus Salices, eraſſiſque paludibus Alni 

Naſcuntur: ſteriles ſaxoſis montibus Orni : 

Littora Myrtetis lactiſlima : denique apertos 
Bacebus amat colles: Aquilonem et frigora Taxi. 

Aſpice et extremis domitum cultoribus orbem, 

Eoaſque domos Arabum, pitoſque Ge onos: 

Diviſae arbozibus patriae, etc. V.rg. Geor z I. 2. 
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ſome in a mixture of both, ſome in this, and that, 


places (6); ſtill we find proviſion enough for all theſe 


had borne in that time, he found it to weigh 169 fh+ 3 3 ; bug © 
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kinds of quadrupeds, fowls, inſets, and reptiles, Nun 
who make in the earth their places of repoſe and reſt; Wh. 
their retreat in winter, their ſecurity from their ene. or 
mies, and their neſts to repoſe their young; ſome de. Mor 
lighting in a lax and pervious mould, admitting then 
an eaſy paſſage; and others delighting in a firmer 
and more ſolid earth, that will better ſecure them + m 
gainſt injuries from without. 7 | 


| : hell 
S H AP. H. | Iner 
Of the various STRA TA, or BEDS, obſervable in the "uk 


Earth. | 


HE various Strata, or Beds, although but lit 

tle different from the laſt, yet will deſerve a ubt 

diſtinct conſideration. 7 
By the Strata, or Beds, I mean thoſe layers d 
minerals (a), metals (6), earth and ſtone (c), 1ying 
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(a) Although minerals, metals, and ſtones lie in beds, and 
have done ſo ever fince Noah's flood, if not from the creation; 
yet it is greatly probable, that they have power of growing uM 
their reſpective beds: that as the beds are robbed and emptied 
by miners, ſo after a while they recruit again. Thus vitrid, 
Mr Boyle thinks, will grow by the help of the air. So allun 
doth the ſame. «+ We are aſſured (he ſaith) by the experience 
Agricola, that the earth, or ore of allum, being robbed of i 
« ſalt, will in track of time recover it, by being expoſed to tht 
air.“ Boyl. Suſpic. about ſome bid. Qual. in the Air, p. 18, 
(% As to the growth of metal, there is great reaſon to fil 
pet that alſo, from what Mr Boyle hath alledged in his Obſer 
vations about the growth of Metals; and in his Scept. Chys 


part 6. p. 362. Compare alſo Hakewill's Apol. p. 164. hy 
And particularly as to the growth of iron, to the inſtances ſme.” lp 
gives from Pliny, Fallopius Caeſalpinus, and others; we m A 
add, what 1 wolf known in the foreſt of Dean in Glouceliv nn ad 
mire; that the beſt iron, and moſt in quantity, that is fou“, 
there, is in the old cinders, which they melt over again. _ 


the author of the Additions to Glouceſterſbire, in Campde!i 
Brit. of the laſt edition, p. 245. attributes to the remiſſneſ! 
the former melters, in not exhauſting the ore: but in all pt 
bability, it is rather to be attributed to the new impregnati® 
of the old ore, or cinders, from the air, or from ſome ſemind 
principle, or plaſtic quality in the ore itſelf. 

(e) As for the growth of ſtone, Mr Boyle gives two inſtance 
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Jaſt ſpoken of, all of a prodigious uſe to mankind ; 
ſme being of great uſe for building; ſome ſerving 
for ornament; ſome furniſhing us with commodious 
achines, and tools to prepare our food, and for 
veſſels and utenſils, and for multitudes of other uſes ; 
ome ſerving for firing to dreſs our food, and to guard 
againſt the inſults of cold and weather ; ſome 
being of great uſe in phyſic, in exchange and com- 
erce, in manuring and fertilizing our lands, in dy- 
g and colouring, and ten thouſand other con veni- 


ncies, too many to be particularly ſpoken of: only 
here is one grand uſe of one of theſe ſtrata, or beds, 


- 


hat cannot eaſily be omitted, and that is, thoſe 
ubterraneous ſtrata of ſand, gravel, and laxer earth 


Ine is that famous place in France, called Les Caves Coutieres :. 

Where the water, falling from the uppor gary gy the cave to 
the ground, doth preſently there condenle into little ſtones, 
of ſuch figure as the drops, falling either ſeverally, or upon one 
another, and coagulating preſently into ſtones, chance to exhi- 
bit.“ Nid. Scept. Chym. p. 360. | 2 
Such like caves as theſe I have myſelf met with in England ; 
particularly on the very top of Bredon Hill in Worceſterſhire, near 
he precipice, facing Perſhore, in or near the old fortreſs, call- 
d Bemſbury-Camp; I ſaw fome years ago ſuch a cave, which, if 
miſ remember not, was lined with thoſe ſtalactical- ſtones on the 
op and ſides. On the top they hung like icicles great and ſmall, and 
any lay on the ground. They ſecmed manifeſtly to be made by an 
ſudation or exſtillation of ſome petrifying juices out of the rocky 
Wacth there. On the ſpot, I thought it might be from the rains 
d-king through, and carrying with it impregnations from the 
one, the hill being there all rocky. Hard by the cave is one 
r more vaſt ſtones, which, if I miſtake not. are ineruſted with 
is ſparry, ſtalactical ſubſtance, if not wholly made of it. But 
is ſo many years ago finceI was at the place, and not being able 
fad many notes about it, I cannot ſay whether the whole 
one is, in all probability, ſpar, as I think jt is, or whether L 
dund it only caſed over with it, notwithſtanding I was very 
ce in examining it then, and have now ſome of the fragments 
me, conſiſting, among other ſhiniog parts, of ſome tranſpa- 
nt angular ones, > 
The other inſtance of Mr Boyle, is from Liaſchoten, who 
th, that in the Eaſt-Indies, when they have cleared the dia- 
ond- mines of all the diamonds, * In a few years time they 
find in the ſame place _—_— diamuuds pi vgucee? Boyle, ibid. 

. 3 : 


nder that upper ſtratum, or tegument of the earth 
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that admit of, and facilitate the paſſage of the ſweet 
waters (d), and may probably be the colanders where. 
by they are ſweetened, and then at the ſame time a. 
ſo conveyed to all parts of the habitable world, not 
only through the temperate and torrid zones, but 
even the fartheſt regions of the frozen poles. 
That theſe ſtrata are the principal paſſages of the 
ſweet fountain-waters, is, I think, not to be douht. 
ed, conſidering that in them the waters are wel 
| known to paſs, and in them the ſprings are found by 
thoſe that ſeek for them: I ſay, the principal pat. 
ſages, becauſe there are other ſubterraneous guts and 
channels, fiſſures and paſſages, through which many 
times the waters make their way. | | 
Now that which in a particular manner doth ſeem 
to me to manifeſt a ſpecial providence of God in the 


() It is not only agreeable to reaſon, but I am told by perſons 
converſant in digging of wells throughout this county of Eſſei 
where I live, that the ſureſt beds in which they find water, n 
gravel, and a cgarſe dark coloured ſand ; which beds ſeldom fail 
'to yield plenty of ſweet water: but for clay, they never fin 
water therein, if it be a ſtrong, ſtiff clay; but if it be lax and 
Candy, ſometimes ſprings are found in it; yet ſo weak, that they 
will ſcarcely ſerve the uſes of the ſmalleſt family. And ſome 
times they meet with thoſe beds lying next, under a looſe, black 
mould, (which, by their deſcription, I judged to be a ſort a 
oazy, or to have the reſemblance of an ancient, ruſhy ground), 
and in that caſe the water is always naught, and ſtinks. And 
laſtly, another ſort of bed they find in Eſſex, in the clayey land 
particularly that part called the Rodings, which yields plenty al 
{ſweet water, and that is a bed of white carth, as though made d 
chalk and white ſand. This they find, afier they have uy 
through forty, or more, feet of clay; and it is ſo tender and 
moiſt, that it will not lie upon the ſpade, but they are forced io 
throw .it into their bucket with their hands, or with bowls ; bit 
when it comes up into the air, it ſoon becomes an hard whit 
Kone. . | oy 1555 
Thus much for the variety of beds wherein the waters att 
found. That it is in theſe beds only or chiefly the ſprings run, vWiodſi r, 
_Farther manifeſt from the forcible eruption of the waters ſome | 
times out of thoſe watery beds. Of which ſee chap. 4. note Ver, i: 
This eruption ſhews, that the waters come from ſome eminent 
or other, lying at a diſtance, and being cloſely pent up withi 
the watery "ſtratum, by the clayey ſtrata, the waters with fort! 
mount up, When the ſtrata aboye are opencd, 


— 


drinci l 


But 


cent. II. 


repoſiting theſe watery beds is, that they mould be 
diſperſed all the world over, into all countries, and 
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tirely, or for the moſt part, conſiſt of lax, incohe- 
ring earth, and be ſo ſeldom blended with other im- 


che other impervious beds, and ſo are as a prop and 
@ pillar to guard them off, and to prevent their ſinking 
in and ſhutting up the paſſages of the waters. | 
W The time when thoſe ſtrata were laid, was doubt- 
leſs at the creation, when God ſaid, (Gen. i. 9.) Let 
the waters under the heavens be gathered together 
unto one place, and let the dry land appear; or 
elſe at the deluge, if, with ſome ſagacious naturaliſts, 
ve ſuppoſe the globe of earth to have been diſſolved 
by the flood (e). At that time, whatever it was, 
vhen the terraqueous globe was in a chaotic ſtate, 
Hand the earthly particles ſubſided, then thoſe ſeveral 
beds were, in all probability, repoſited in the earth, 
Jin that commodious order in which they now are 
found, and that, as is aſſerted, according to the laws 
of gravity (7). | 


(e) Vide Dr Woodward's Eſſay,” part 2. Steno's Prodr. etc. 

(7) 19. ib. p. 28. and 74. But Dr Leigh, in his Nat. Hiſtory of 
Lancaſhire, ſpeaking of the coal-pits, denies the ſtrata to lie ac- 
ording to the laws of gravitation, ſaying, the ſtrata are a bed 
of marle, afterwards free-ſtone, next iron-ſtone, then coal or 
kennel-mine, then ſome other ſtrata, and again coal, etc. 

But upon a ſtrifter inquiry into the matter, finding I had rea- 
ſon to ſuſpect that few, if any, actually had tried the experiment, 
Lwas minded to bring the thing to the teſt of experiment my- 
ſelf; and having an opportunity, on April 11. 1712. I cauſed 
divers places to be bored, la ing the ſeveral ſtrata by them- 
ſelves ; which afterwards I weighed with all ſtrictneſs, firſt in 


obſtruct the accuracy of the experiment. The reſult was, that in 
Wy yard, the ſtrata were gradually ſpecifically heavier and heavi- 
T, the lower and lower they went ; and the upper, which was 
lay, was conſiderably ſpecifically lighter than the lower ſtratum; 
hich was firſt a looſe ſand, then a gravel. In which ſtratum 
principally the ſprings run that. ſupply my well. | 
But in my fields, where three places were bored, to no great 


Li 


almoſt all tracks of land: that they ſhould ſo en- 


E pervious moulds, or if they are ſo, it is commonly 
but accidentally; and that they are interpoſed between 


ir, then in water, taking care that no air-bubbles, etc. might 


Ro AS roy een, og a oe 4 


| 
— r ” — rs ke Re .. N S — Y 
a WF bee Aa TIES is a: re Sr. 2 8 
t 


92 The CavERNs and VULCANOS. Book III. 


; T0 | bl 
8 a ne 
Of the Subterraneous CavERNS and the VULCaxc Wil" 


T Shall take notice of the ſubterraneous cavern, 

grottos, and vulcanos, becauſe they are made 
an objection (a) againſt the preſent .contrivance and 
ſtructure of the globe. But, if well conſidered, they 
will be found to be wiſe contrivances of the Creator, 
ſerving to great uſes of the globe, and ends of God 
government. Beſides many ſecret, grand function 
and operations of nature in the bowels of the earth, 
that in all probability theſe things may miniſter unto, Wh . 
they are of great uſe to the countries where they iſ 
are (b). To inſtance in the very worſt of the thing 
named, viz. the vulcanos and ignivomous moun- 
tains; although they are ſome of the moſt terrible 
ſhocks of the globe, and dreadful ſcourges of the fin- 


depth, I found below the upper (ſuperficial ſtratum) a deep bed 
of ſand only, which was of different colours and con ſiſtenet 
which I weighed as before, together with the virgin - mould; bu Tag 
they were all of the ſame, or nearly the ſame Pecific gravity, 
both out of the ſame hole, and out of different holes, although the MWWnhab; 
ſand was at laſt ſo gravelly, that it hindered” our boring ary Wiſ-eds 
deeper. x 4 | | "0s 
Upon this, fearing-leſt ſome error might be in the former e ah 
periments, I tried them over again; and that with the ſame ſu erſed 
ceſs. f | from f 
After this I made ſome experiments in ſome deep chalk pits, Hable! 


with the flints, chalk, ets. above and below; but the ſucceb The 
was not ſo uniferm as before. | ſubterr 
Acquainting our juſtly renowned Royal Society with theſe he ſur 


periments, they ordered their operator to experiment the (tral 
of a coal-pit; the ſucceſs whereof may be ſeen in Phil. Tra 
No. 36. 
| Ga) Nemo dixerit terram pulchriorem eſſe quod cavernoſa ſt 
quod dehiſcat in multis locis, r diſrupta caveis et ſpatiis is 
* anibus ; iiſque nullo ordine diſpoſitis, nulla forma : nec quit 
© aliud contineant quam tenebras et ſordes; unde graves et peſir 
« ferae exhalationes, terrae motus,* etc. Burn. ubi ſup, c. 7: 
(0) The Zirchnitzer ſea, in Carneola, is of great uſe to tit 
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ful inhabitants thereof, and may ſerve them as em- 
blems, and preſages of hell itſelf; yet even theſe 
have their great ufes too, being as ſpiracles or tun- 
nels (c) to the countries where they are, to vent the 
fire and vapours that would make diſmal havoc, and 
Joftentimes actually do ſo, by dreadful ſuccuſſions and 
convulſions of the earth. Nay, if the hypotheſis of a 
central fire and waters be true, theſe outlets ſeem 
Ito be of greateſt uſe to the peace and quiet of the 
Iterraqueous globe, in venting the ſubterraneous heat 
and vapours; which, if pent up, would make dread- 
ful and dangerous commotions of the earth and wa- 
ICIS. | | 

| It may be then accounted as a ſpecial favour of 
Wthe divine providence, as is obſerved by the author 
before praiſed (d), That there are ſcarcely any 
countries, that are much annoyed with earthquakes, 
that have not one of theſe fiery vents. And theſe 
(faith he) are conſtantly all in flames whenever 
any earthquake happens, they diſgorging that fire, 
which whilſt underneath, was the cauſe of the diſ- 
aſter. Indeed (ſaith he) were it not for theſe di] 
verticula, whereby it thus gaineth an exit, it would 
rage in the bowels of the earth much more furiouſ- 


inhabitants of that country, by affording them fiſh, fowls, fodder, 
eeds, deer, ſwine, and other beaſts, carriage for their goods, 
tc. Vide” Phil. Tranſ. No. 191, etc. or Lowth. Abrig. vol. 2. p. 
06, etc. where you have put together in one view, what is diſ- 
perſed in divers of the tranſaftions. This ſea or lake proceeds 
from ſome ſubterraneeus grotto, or lake, as is made highly pro- 
dable by Mr Valvaſor, ibid. i 

The grotto Podpetſchio may be another inſtance, that the very 
ſubterraneous lakes may be of uſe, even to the inhabitants of 
he ſurface above: of which ſee Lowth. ubi ſupra, p- 317. Stur- 
mius alſo may be conſulted here in his Phil. Eclect. Exer. 11. de 
errae mot. particularly in chap. 3. ſome of the moſt eminent 
pecus's are enumerated, and ſome of their uſes. 

(c) © Crebri ſpècus [remedium] praebent. Pracconceptum enim 
ſpiritum exhalant: quod in certis notatur oppidis, quae minus 
| bre crebris ad eluviem cuniculis cayata.” Plin. Hiſt, 

J. 2. C. 82. 

04% Woodward's Eſſay, par. 3. conſect 13 
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ly, and make greater havoc than now it doth, 0 Mocha 


© that, though thoſe countries, where there are ſuch on 
6. yulcanos, are uſually more or leſs troubled with 1 
© earthquakes; yet, were theſe vulcanos wanting, Wi 
© they would be much more annoyed with they W>0 
© than now they are; yea, in all probability to tha {WP 
© degree, as to render the earth, for a vaſt ſpace ea. 
© round them, perfectly uninhabitable. In one word, f 
| © (ſaith he), ſo beneficial are theſe to* the territories er 
© where they are, that there doth not want mſtance; ner 
© of ſome which have been reſcued, and wholly de WF 
© livered from earthquakes by the breaking forth d | 
© a new vulcano there; this continually diſcharging e 
© that matter, which being till then barricaded uy, iſ | 
and impriſoned in the bowels of the earth, was the ſhe 
C 


occaſion of very great and frequent calamities. 
'Thus far that ingenious author. - N 
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Of the MouNTAINS and VALLEYS F 
| H E laſt thing I ſhall take notice of relating to 
the earth, ſhall be the Hills and Valley 
Theſe the eloquent theoriſt owns to © contain ſome 
« what auguſt and'ftately in the beholding of them, 
that inſpireth the mind with great thoughts and 
< paſſions, that we naturally on ſuch occaſions think 
© of God and his greatneſs. But then, at the ſame 
time he ſaith, © The hills are the greateſt examples 
of ruin and confuſion ; that they Hon neither form, 
© nor beauty, nor ſhape, nor order, any more thal 
© the clouds in the air; that they conſiſt not of an 
proportion of parts, referable to any defign, nl 
have the leaſt footſteps of art or counſel,” Conſe- 
quently one grand part of this lower creation, eve 
the whole preſent face of our terraqueous globe, ac 
_ cording to this ingenious author, is a work of mee 


chance, a ſtructure in which the Creator did not 
oncern himſelf. | Tiny 

Part of this. charge I have already briefly anſwer- 
d, and my ſurvey now leads me to ſhew, that the 
mountains are ſo far from being a blunder of chance, 
E work without deſign, that they are a noble, uſeful, 
yea, a neceſſary part of our globe (a). | 
And in the firſt place, as to the buſineſs of orna- 
ent, beauty, and pleaſure, I may appeal to all 
ens ſenſes, whether the prateful variety of hills 
Ind dales, be not more pleaſing than the largeſt con- 
inued planes. Let thoſe who make it their buſineſs 
Wo viſit the globe, to divert their ſight with the vari- 
Wus proſpects of the earth; let theſe, I ſay, judge 
Whether the far diſtant parts of the earth would be ſo 
Wrcll worth viſiting, if the earth was every where of 
n even, level, globous ſurface, or one large plane 
f many 1000 miles; and not rather, as now it is, 
Whether it be not far more pleafing to the eye, to 
iew from the tops of the mountains the ſubjacent 
ales and ſtreams, and the far diſtant hills; and a- 
(a) Though there are ſome that think mountains to be a de- 
formity to the earth, ete. yet if well conſidered, they will be 
found as much to conduce to the beauty and conveniency of 
the univerſe, as any of the other parts. Nature (faith Pliny) 
purpoſely framed them for many excellent uſes; partly to tame 
the violence of greater rivers, to ſtrengthen certain joints with. 
in the veins and bowels of the earth, to break the force of the 
ſea's inundation, and for the ſafety of the earth's inhabitants, 
whether beaſts or men. That they make much for the protec- 
tion of beaſts, the pſalmiſt teſtifies, The high hills are a re- 
fuge for the wild goats, and the rocks for the conies.” The 
kingly prophet had likewiſe learnt the ſafety of thoſe by his 
own 4 are} when he alſo was fain to make a moyntain his 
refuge from the fury of his maſter Saul, who proſecuted him 
n the wilderneſs. True, indeed, ſuch places as theſe keep their 
neighbours poor, as being moſt barren, but yet they preſerve 
them ſafe, as being moit ſtrong; witneſs our unconquered 
Wales and Scotland.-—— Wherefore a good author doth right- 
ly call them nature's bulwarks, caſt up at God Almighty's char. 
ges, the ſcorns and curbs of victorious armies ;- which made 
the Barbarians, in Curtius, ſo confident of their own ſafety,” 
te. Biſhop Wilkin's World in the Moon, p. 114. 
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| gain from the ay to behold the 2 moun. 
tains. The elegant ſtrains and lofty flights, both ( 
the ancient and modern poets on theſe occahons, ar: 
teſtimonies of the ſenſe of mankind on this configun, 
tion of the earth. . 
But be the caſe as it will as to beauty, which 1s the 
leaſt valuable conſideration, we ſhall find as to con- 
venience, this configuration of the earth is far the for 
moſt -commodious'on ſeveral accounts. tre 
1. As it is the moſt ſalubrious, of great uſe t 
the preſervation or reſtoration of the health of mar. Mer 
Some conſtitutions are indeed of fo happy a ſtrengt, Hut 
and ſo confirmed an health, as to be indifferent vWwt 
almoſt any place or temperature of the air: hut the 
others are fo weakly and feeble, as not to be able he: 
bear one, but can live comfortably in another plac: 
With ſome, the finer and more ſubtle air of th 
hills doth beſt agree, who are languiſhing and dyiny 
in the feculent and groſſer air of great towns, «Mi fo: 
even the warmer and vaporous air of the valleys ani {ci 
waters: but contrarywiſe others languiſn on th 
hills, and grow luſty and ſtrong in the warmer = | me 
of the valleys. an 
So that this opportunity of ſhifting our abode fu ren 
the warmer and more vaporous air of the valleys, on 'Þe 
the colder and more ſubtle air of the hills, or fru mo 
the hills to the vales, is an admirable eaſement, 
freſhment, and great benefit to the valitudinari arne 
feeble part of mankind, affording thoſe an eaſy an 
comfortable life, who would other wife live miſerabſ tena 
languiſh, and pine away. lect, 
2. To this ſalutary conformation of the earth, n 
may add another great convenience of the hills, 2 bt m 
that is in affording commodious places for habit 
tion: © Serving (as an eminent author (6) wordeth 1p 
© as ſkreens to keep off the cold and nipping blaſt ſh; 


Y Ray's Wiſdom of God, ete. p. 231. Diſſolution off 
World, p. 35. : : 


9 
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. the northerly and eaſterly winds, and reflecting the 
benign and cheriſhing ſun beams, and fo rendering 
« our habitations both more comfortable and more 
« chearly in winter; and promoting the growth of 
« herbs and fruit-trees, and the maturation of the 
« fruits in ſummer.” * 

3- Another benefit of the hills is, that they ſerve 
for the production of great varieties of herbs and 


matters, ſo I cannot give a better account of this con- 
enience, than in the words of the laſt cited famous 


who hath ſo fully diſcuſſed this ſubject I am up- 
Won, that it is ſcarce poſſible to tread out of his ſteps 
herein). His obſervation is, That the mountains 
do eſpecially abound with different ſpecies of vegeta- 
bles, becauſe of the great diverſity of ſoils that are 
found there, every vertex or eminence almoſt af- 
fording new kinds. Now theſe plants, faith he, 
ſerve partly for the food and ſuſtenance of ſuch 
animals as are proper to the mountains, partly for 
W medicinal uſes ; the chief phyſic, herbs, and roots, 
and the beſt in their kinds growing there: it being 
remarkable, that the greateſt and moſt luxurious 
ſpecies in moſt genera of plants are natives of the 
mountains. 3 WES 
4. Another convenience which my laſt named 
arned friend obſerves (e) is, That the mountains 
ſerve for the harbour, entertainment, and main- 
tenance of various animals, birds, beaſts, and in- 
lets, that breed, feed, and frequent there. For, 


zht moſt in the hills, and others in the valleys, obſeryeth, 
ra It Goo owe rd oper g Tav Tihior, MING Kev N TH S 
x & Toic witloi vier npetrra Jt Thre xpnom Tor Eunav E Tav 
rd, 1d ders. Theoph. Hiſt. Pl. I. 3. c. 4. Arr. 4% ty reg 
11g rorog KANNIG YIVETEL, N E tvebmva. Ti wiv yap fixes 
is epuIprs 3 dg. - Td di Tc tvoxrrog I funvs. Ib. I. 4 c. 1. 


c) Wiſdom of God, p. 352. 
% Ubi ſupra. f 25 RN 


trees (c). And as there was not a better judge of thoſe. 


WL uthor, the late moſt eminent and learned Mr Ray (d), 


(e) Theophraſtus havin reckoned up the trees that de- 
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C 
gain from the vales to behold the b iss moun. if « - 
tains. The elegant ſtrains and lofty flights, both of IM « | 
the ancient and modern poets on theſe occafions, are 

_ teſtimonies of the ſenſe of mankind on this configura, WM « « 
tion of the earth. «þ 
But be the caſe as it will as to beauty, which is the f 
leaſt valuable conſideration, we ſhall find as to con- 
venience, this configuration of the earth is far the for 
moſt commodious on ſeveral accounts. tree 
I. As it is the moſt ſalubrious, of great uſe to mat 
the preſervation or reſtoration of the health of man ven 
Some conſtitutions are indeed of fo happy a ſtrength, WM aut} 
and ſo confirmed an health, as to be indifferent u (wh 
almoſt any place or temperature of the air: but then Won, 
others are ſo weakly and feeble, as not to be able to fther 
bear one, but can live comfortably in another place do 
With ſome, the finer and more ſubtle air of the ble 


hills doth beſt agree, who are languiſhing and dying for 
in the feculent and groſſer air of great towns, d for 
even the warmer and vaporous air of the valleys aud fer: 
waters: but contrarywiſe others languiſn on the ani: 
hills, and grow luſty and ſtrong in the warmer al * mec 
of the valleys. and 

So that this opportunity of ſhifting our abode fron rem 
the warmer and more vaporous air of the valleys, u ſpec 


the colder and more ſubtle air of the hills, or fon mou 
the hills to the vales, is an admirable eaſement, e. 4. 
freſhment, and great benefit to the valitudinaria ferne 
feeble part of mankind, affording thoſe an eaſy an ſerve 
comfortable life, who would otherwiſe live miſerably ar 
languiſh, and pine away. ſects, 
2. To this ſalutary conformation of the earth, vs 9 1 
may add another great convenience of the hills, au dt mo 
that is in affording commodious places for habitagſ*"-"« 2 
tion: Serving (as an eminent author (5) wordeth it * 
* as ſkreens to keep off the cold and nipping blaſts e 
& F euIpy; 

b Ray's : of | 
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« the northerly and eaſterly winds, and reflecting the 
benign and cheriſhing ſun beams, and fo rendering 
our habitations both more comfortable and more 
« chearly in winter; and promoting the growth of 
© herbs and fruit-trees, and the maturation of the 
«. fruits in ſummer.” E | | 

3- Another benefit of the hills is, that they ſerve 
for the production of great varieties of herbs and 


trees (c). And as there was not a better judge of thoſe 


matters, ſo I cannot give a better account of this con- 
yenience, than in the words of the laſt cited famous 
author, the late moſt eminent and learned Mr Ray (a), 
(who hath ſo fully diſcuſſed this ſubject I am up- 
on, that it is ſcarce poſſible to tread out of his ſteps 
therein). His obſervation is, That the mountains 
© do eſpecially abound with different ſpecies of vegeta- 
© bles, becauſe of the great diverſity of ſoils that are 
© found there, every vertex or eminence almoſt af- 
© fording new kinds. Now theſe plants, faith he, 
© ſerve partly for the food and: ſuſtenance of ſuch 
© animals as are proper to the mountains, partly for 
* medicinal uſes; the chief phyſic, herbs, and roots, 
and the beſt in their kinds growing there: it being 
remarkable, that the greateſt and moſt luxurious 
ſpecies in moſt genera of plants are natives of the 
mountains | | 

4. Another convenience which my laſt named 
learned friend obſerves (e) is, That the mountains 
ſerve for the harbour, entertainment, and main» 
tenance of various animals, birds, beaſts, and in- 
ſects, that breed, feed, and frequent there. For, 


iht moſt in the hills, and others in the valleys, obſerveth, 
Atavra qi Goo nowd Tav opav rd xe, ito g αννjẽÿ Th d 
4 & Tolc wntiou ire ret npetrra Je Tyre xpnom Tov E % Tov 
prov, 1d dent. Theoph. Hiſt. Pl. I. 3. c. 4. "Awarre Jt ev reg 
nch. riro¹g KAXNIW YIVETEL, % απιεον fuebmai. T wiv yap fixes 
is equips 8 xaJeg,---Ta It Ty, tvoxerog þ tunnivs. Ib. I. 4 c. 1. 


(1) Wiſdom of God, p. 352+ 
(e) Ubi fupras 


) Theophraſtus havin reckoned up the trees that de- 
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ſaith he, the higheſt tops and pikes of the Alps 
themſelves are not deſtitute of their inhabitants, 
the Ibex or Stein-buck, the Rupicapra or Chamois, 
among quadrupeds; the Lagopus among birds, 
And I myſelf, ſaith he, have obſerved beautiful 
Papilios, and ſtore of other inſects upon the tops of 
ſome of the Alpine mountains. Nay, the higheſt 
© ridges of many of theſe mountains ſerve for the 
© maintenance of cattle, for the ſervice of the inhabi. 

© tants of the valleys. | 7 
5. Another thing he obſerves is, That thoſe 
long ridges and chains of lofty and topping moun-. 
© tains, which run through whole continents eaſt and 
© welt (J), ſerve to ſtop the evagation of the vapour 
© to the north and ſouth in hot countries, con. 
© denſing them like alembic-heads into water, and ſo 
(according to his opinion) by a kind of externa 
_ © diſtillation giving original to ſprings and rivers; 
© and likewiſe by amaſling, cooling, and conſtipating 
© of them, turn them into rain, by thoſe means render. 
© ing the fervid regions of the torrid zone habitable 
To theſe might be added ſome other uſes and con- 
veniencies (g); as that the hills ſerve to the gener 


a, W a 


(Y Many have taken notice, that ſome of the greateſt eni- 
nencies of the world run generally caſt and weſt, of which, take 
the late ingeniovs and learned Dr Nichol's account, [Con. with: 
Theiſt, Part 2. p. 19z.] To go no farther than our own cour 

© try, all our great ridges of hills in England run eaſt and wel; 

© ſo do the Alps in Italy, and in ſome meafure the Pyrenees; 
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© ſo do the mountains of the moon in Afric, and ſo do mount * qua 
© Taurus and Cancaſus. This, he ſaith, is a wiſe contrivance u alis 
prevent the vapours, which would all run northwards, and lean ven 
© no rains in the Mediterranean countries. (b) 
( That the generation of many of the elouds is owing to the mount 
Hills, appears from the obſervations of the ingenious and learnei tet at 
Dr Joh. Jam. Scheucbzer of Zurich, and Mr Joagy Frid. Cret "et ce 
Jovius cited by him. They obſerved, at ſun-rifing, diven * lory 
clouds detachef by the heat of the ſun, from ſome of the tops d © vitac 
the Alps, etc. upon all which their obſeryations, the conclubo hy rend 
| "Is, © Mirati ſummam Creatoris ſapientiam, qui et id quod pail turac 
ante nulli nobis uſui eſſe videbatur, mazimis rebus deftio . komi 
a © rat, adeoque ex illo tempore dubitare coepi, num nubes efſent bert Si 
© futurae, ſi iſtiuſmodi montes et petrae non darentur. H fe (i) $ 


4 theſi hac ſtante, cluceſceret pepthagna utilitas, imo neceſſiui 
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tion of minerals and metals (4), and that in them 
principally are the moſt uſefal foſſils found; or if 
not found and generated only in them, yet at leaſt 
all theſe ſubterraneous treaſures are moſt eaſily come 
at in them: alſo their uſe to ſeveral nations of the 
earth, in being boundaries and bulwarks to them. 
But there is only one uſe more that J (hall inſiſt on; 
and that is, | | ; 
6. And laſlly, that it is to the hills that the foun- 
tains owe their riſe, and the rivers their conveyance. 
As it is not proper, ſo neither ſhall IJ here enter into 
any diſpute about the origin of ſprings, commonly 
aſhgned by curious and learned philoſophers. But 
whether their origin be from condenſed vapours, as 
ſome think (i); or from rains falling, as others; or 
whether they are derived from the ſea by way of at- 
traction, percolation, or diſtillation; or whether all 
theſe cauſes concur, or only ſome, ſtill the hills are 
the grand agent in this prodigious benefit to all the 
earth: thoſe vaſt maſſes and ridges of earth ſerving as 
ſo many huge alembics or cola in this noble work of 
nature. þ | | | 8 
But be the modus, or the method nature takes in 
this great work as it wl, it is ſufficient to my pur- 
poſe, that the hills are a grand agent in this ſo noble 
and neceſſary a work: and conſequently, that. thoſe 
vaſt · maſſes, and lofty piles, are not, as they are 
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© quam Helveticae Alpes non nobis tantum accolis ſed et vicinis 
alis regionibus praeſtant, diſpenſando, quas gignunt nubes, 
ventos, aquas.“ Scheuch. Iter. Alpin. 2. p. 20. 3 

(5) Let us take here Ol. Mag. obſervation of his northern 
mountains; Montes excelſi ſunt, ſed pro majori parte ſteriles, 
et aridi; in quibus fere nil aliud pro incolarum commoditate 
* et conſervatione gignitur, quam in ex hauſta pretioſorum metal- 
* lorum ubertas, qua ſatis opulenti, fertileſque ſunt in omnibus 
vitae neeeſſariis, . forſitan et ſuperfluis aliunde fi libet conqui- 
rendis, unanimique robore, ac viribus, ubi vis contra haec na- 
* turae dona intentata fuerit, defendendis. Acre enim genus 
' hominum eſt,” etc. Ol. Mag. Hiſt. L 6. Praef. See alſo Sir Ro- 
dert Sibbald's Prodr. Nat. Hiſt. Scot. p. 47. . 

(i) See book I. chap- * page 5 4+ | 
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charged, ſuch rude and uſeleſs excreſcences of our 
ill-formed globe; but the admirable tools of nature, 
contrived and ordered by the infinite Creator, to do 
one of its moſt uſeful works, and to diſpenſe this 
great bleſſing to all parts of the earth; without 


which neither animals could live, nor vegetables 
ſcarcely grow, nor perhaps minerals, metals, or foſ. 


ſils receive any increaſe. For, was the ſurface of 
the earth even and level, and the middle parts of itz 
iſlands and continents, not mountainous and high, 
as now it is, it is moſt certain: there could be no de. 
ſcent for the rivers, no conveyance for the waters: 


but inſtead of gliding along thoſe gentle declivities 


which the higher lands now afford them quite down 
to the ſea, they would ſtagnate, and perhaps iliuk 
and alſo drown large tracks of land. 

But indeed, without hills, as there could be no 
1vers, ſo neicher could there be any fountains, or 
ſprings about the earth; becauſe if we could ſuppoſe 
2 land could be well watered, which I think not pot- 


fible, without the higher lands, the waters could 


find no deſcent, no paſſage through any commodi- 
ous outlets, by virtue of their own gravity; anc 
therefore could not break o, into thoſe commodi- 
ous paſſages and currents, which we every where al- 
moſt find in, or near the hills, and ſeldom, or ne- 
ver, in large and ſpacious planes; and when we do 
find them in them, it is generally at great and incon- 
venient depths of the earth; nay, thoſe very ſubter- 
raneous waters, that are any where met with by dig- 
ging in theſe planes, are in all probability owing to 
the hills, either near or far diftant : as among other 
inſtances may be made out, from the forcible eruption 
of the ſubterraneous waters in digging wells, in the 
Lower Auſtria, and the territories of Modena, and 
Bologna in Italy, mentioned by my forenamed learn- 
0 friend Mr Ray (4). Or if there be ws þ ſuch place 


( © Monſieur B jundel related to the Pariſian academy, wha 
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found throughout the earth, that is devoid 


8 


of mouns 


tains, and yet well watered, as perhaps ſome ſmall 
iſlands may; yet in this very caſe, that whole maſs 


of land is no other than as one mountain deſcending, 


though unperceivedly, gently down from the mid- 


riſe in the more lofty mid-land parts. 


plura, 


forced to leave it as it was» 
| W 5 


land parts to the ſea, as moſt other lands do; as is 
manifeſt from the deſcent of their rivers, the princi- 
pal of which in moſt countries, have generally their 


And, now conſidering what : hath been ſaid con- 
cerning this laſt uſe of the hills, there are two or 
three acts of the divine providence obſervable there- 
in. One is, that all countries throughout the whole 
world, ſhould enjoy this great benefit of mountains, 
placed here and there, at due and proper diſtances, 
to afford the ſeveral nations this excellent and moſt 
neceſſary element the waters. For, according to na- 
ture's tendency, when the earth and waters were ſe- 


parated, and ordered to their ſeveral places, the earth 


e device the inhabitants of the Lower Auſtria, (which is encom- 
© paſſed with the mountains of Stiria), are wont to uſe to fill thefr 
* wells with water. They dig in the earth to the depth of 
20 and 25 feet, till they. come to an arg lla [clammy earth] 
© ———which they bore through ſo deep, till the waters break 
* forcibly out; which water, it is probable, comes from the 
neighbouring mountains in ſubterraneous channels. And Caf 
* ſinus obſerved, that in many places of the territory of Modena 
© and Bologna in Italy, they make themſelves wells by the like 
* artifice, etc. By theſe means the ſame Seig. Caſſini made a 
* fountain at the caſtle of Urbin, that caſt up the water five foot 
high above the level of the ground.“ Ray's Diſc. p. 40. ubi 


Upon inquiry of ſome ſkilful workmen, whoſe buſineſs it is to 
dig wells, etc. whether they had ever met with the like caſe, as 
theſe in this note; they told me they had met with it in Effex, 
where, after they had dug to 50 feet deep, the man in the well 
obſerved the clayey bottom to ſwell and begin to ſend out water, 
and ſtamping with his foot to ſtop the water, he made way for 
ſo ſudden and forcible a flux of water, that before he could get 

into his bucket, he was above his waſte in water; which ſoon a+ 

ſcended to x7 feet height, and there ſtayed : and although they 
often, with great labour, endeavoured to empty the well, in or- 

der to finiſh their work, yet they could never do it, but were 
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muſt have been of an even ſurface, or nearly ſo. The tab 
ſeveral component parts of the earth muſt have ſub. the 
fided according to their ſeveral ſpecific gravities, and 7 
at laſt have ended in a large, even, ſpherical ſurface, ¶ bric 
every where equidiſtant from the centre of the globe. Mall 
But that inſtead of this form, ſo incommodious for WE uſe 
the conveyance of the waters, it ſhould be jetted out are 
every where into hills and dales, ſo neceſſary for tha Mit ir 
purpoſe, is a manifeſt ſign of an eſpecial providence ſpeC 
of the wiſe Creator. . | bark: 
S8o another plain fign of the ſame eſpecial provi. Nit de 
dence of God, in this matter, is, that generally as tl 
throughout the whole world, the earth is ſo diſpoſed, han- 
ſo ordered, ſo well-laid, I may ſay, that the mid- Wal 
land parts, or parts fartheſt from the ſea, are com- nob! 
monly the higheſt : which is manifeſt, I have ſaid, ther. 
from the deſcent of the rivers, Now, this is an ad. Wcula; 
mirable proviſion the wiſe Creator hath made for the ¶ trave 
commodious paſſages of the rivers, and for draining Wome 
the ſeveral countries, and carrying off the ſuperflu- Mwiſel 
ous wateis from the whole earth, which would be 
as great an annoyance, as now they are a conveti- 
ENCE. 1 5 
Another providential benefit of the hills ſupplying Wome 
the earth with water, 1s, that they are not only in- 
ſtrumental thereby, to the fertility of the valleys, 
but to their own alſo (J); to the verdure of the vege- er be. 


(J As the hills being higher, are naturally diſpoſed to be drier 
than the valleys; ſo kind nature hath provided the greater ſup 
plies of moiſture for them, ſuch at leaſt of them as do not aſcend 
above the clouds and vapours. For, beſides the fountains con- 
tinually watering them, they have more dews and rains common- 
ly than the valleys. They are more frequently covered with 
fogs; and by retarding, ſtopping, or compreſſing the clouds, of as C( 
by their greater colds condenſing them, they have larger quai 
tities of rain fall upos them: as I have found by actual expert 
ence, in comparing my obſervations with thoſe of my late very 
curious and ingenious correſpondent, Richard Founly, Eq; of 
Lancaſhire, and ſome, others, to be met with before, book 
chap. 2. note (a), p. 45. From which it appears, that above 
double the quantity of rain falleth in Lancaſhire, that doth at Up- 
minſtes : the reaſon of which is, becauſe Lancaſhirc hath moth 


tables without, and to the increment and vigour. of 
the treaſures within them. NG 

Thus having vindicated the preſent form and fa- 
bric of the earth, as diſtributed into mountains and 
valleys, and thereby ſhewn in ſome "meaſure the 
uſe thereof, particularly of the mountains, which 


ſpectator (m), nor unconcerned in the ordering of the 
tarraqueous globe, as the former bold charges againſt 
it do infer; that he did not ſuffer ſo grand a work, 
as the earth, to go unfiniſhed out of his almighty 
hand; or leave it to be ordered by chance, by natu- 
ral gravity, by caſual earthquakes, etc. but that the 
noble ſtrokes, and plain remains of wiſdom and power 
therein, do manifeſt it to be his work. That parti- 
cularly the hills and vales, though to a peevifh weary 


traveller, they may feem incommodious and trouble- 


ſome; yet are a noble work of the great Creator, and 
wiſely appointed by him for the good of our ſublu- 
nary world. 8 
And ſo for all the other parts of the terraqueous 
globe, that are preſumed to be found fault with by 
ſome, as if careleſsly ordered, and made without any 
deſign or end; particularly the diſtribution of the 
dry land and waters ; the laying the ſeveral itrata, 
or beds of earth, ſtone, and other layers before ſpo- 
en of; the creation of noxious animals, and poiſon- 
dus ſubſtances, the boiſterous winds ; the vulcanos, 
and many other things which ſome are angry with, 
and will pretend to amend; I have before ſhewn, 
hat an infinitely wiſe providence, an almighty band 
as concerned even in them; that they all have their 


nd much higher hills than Eſſex hath. See book II. chap. 5. 
nb ET 5 3 
(m) © Accuſandi ſane mea ſententia hic ſunt ſophiſtae, qui cum 
nondum invenire, neque exponere opera naturse queant, eam 
tamen inertia atque iuſcitia condemnant, etc. Galen. de UL, 
Fart. I 10. c. 9. | "FD 
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are chiefly found fault with: I have, I hope, made 
it in ſome meaſure evident, that God was no idle 
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_ admirable ends and uſes, and are highly inftry. 
mental and beneficial to the being, or well-being of 
this our globe, or to the creatures reſiding thereon, Nic 

So alſo for human bodies, it hath been an an. 
cient (n), as well as modern complaint, that our bodies 
are not ſo big as thoſe of other animals; that we 
cannot run as ſwift as deer, fly like birds, and that 
we are outdone by many creatures in the accuracy of 
the ſenſes, with more to the ſame purpoſe. But 
theſe objections are well anſwered by Seneca (o), and 
will receive a fuller ſolution from what I ſhall obſerve 
of animal bodies hereafter. | : 

But indeed, after all, it is only for want of our 
knowing theſe things better, that we do not ad- 
mire () them enough; it is our own ignorance, dul. 
neſs, or prejudice, that makes us charge thoſe noble 
works of the Almighty, as defects or blunders, as 
ill- contrived, or ill- made. | 


lu) © Vide quam iniqui fint divinorum munerum aecſtimatores 
© etiam quidem profeſſi ſapientiam. Queruntur quod non magni- 
* tudine corporis aequemus elephantes, velocitate cervos, ler 
© tate aves, impetu tauros; quod ſolidior fit cutis belluis, decen 
* tior damis, denfior urſis, mollior fibris : quod ſagacitate no 
© narium canes vincant, quod acie luminum aquilae, ſpatio aetati 
corvi, multo animalia nandi facilitate. t cum quaedam nt 
© coire quidem in idem natura patiatur, ut velocitatem corport 
et vires pares animalibus habeamus; ex diverſis et diſſi dentibu 
© bonis 1 non eſſe compoſitum, injuriam vocant, et in 
* negligentes noftri deos querimoniam jaciunt, - quod non boi 
© valetudo, et vitiis inexpugnabilis data ſit, quod non futun 
© ſcientia” Vix fibi temperant quin couſque impudentiae prove 
hantur, ut naturam oderint, quod infra deos ſumus, quod noi 
© in aequo illis ſtetimus.“ Seneca, de Benef. I. 2. c. 29. dme us 
(e) Quanto ſatius eſt ad contemplationem tot tantorumque 
© beneficiorum reverti, et agere pratias,. quod nos in hoc pub 
© cherrimo domicilio voluerunt [dii} ſecundos ſortiri, qued terre ace, a 1 
nis praefecerunt.“ Then having reckoned up many of the pr: WiWith in | 
vileges and benefits, which the gods, he ſaith, have conferred orld:; 
upon us, he concludes, Ita eft : cariſũmos nos habuerunt dt f 1 
immortales, habentque. Et qui maximus tribui honos potuh entat. 
© ab- ipſis proximos collocaverunt. Magna accepimus, 1m By othe 
nen cepimus.“ Senec. ibid. 5 | | 
© Naturam maxime admiraberis, ſi omnia ejus opera peilt 
© ſtraris. Galen. de Uſ. Part. L 11, concluſ. | 


Kom. 
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ſcious of our ignorance, and jealous of our own jugde= 
ent, when it thus confronteth infinite wiſdom. Let 
s remember how few things we know, how many 
ve err about, and how many we are ignorant of: 
ind thoſe, many of them, the moſt familiar, obvious 
hings : things that we ſee and handle at pleaſure; yea, 
ur own very bodies, and that very part of us where- 
y we underſtand at all, our ſoul. And ſhould we 
herefore pretend to cenſure what God doth ! ſhould 
e pretend to amend his work! or to adviſe infinite 
viſdom! or to know the ends and purpoſes of his in- 
Inite will, as if we were of his council! No, let us 
car in mind, that theſe objections are the products, 
ot of reaſon, but of peevithneſs. They have been 
commoded by ſtorms and tempeſts; they have been 
rrified with the burning mountains, and earth- 
uakes 3 they have been annoyed by the noxious ani- 
als, and fatigued by the hills; and therefore are an- 


Umighty. But in the words of St Paul (4), we 


ay fay, * Nay but, O man, who art thou that re- 


him that formed it, Why haſt thou made me thus? 
Hath not the potter power over clay, of the 
lame lump to make one veſſel to honour, and ano- 


plieſt againſt God? ſhall the thing formed fay to 


ther to diſhonour ?? If the almighty Lord of the _ 


orld had, for his own pleaſure, made this our world 
jore inconvenient for man, it would better be- 
me us to fit ſtill, and be quiet; to lament our own 
eat infirmities and failings, which deſerve a worſe 
ace, a more incommodious habitation, than we meet 
Ith in this elegant, this well contrived, well formed 
old; in which we find every thing neceſſary for the 
ſtentation, uſe, and pleaſure, both of man, and e- 
j other creature here below; as well as ſome whips, 


Rom. is. 20, 41 


It is therefore fitter for ſuch finite, weak, igno- . 
rant beings as we, to be humble and meek, and con- 


ry, and will pretend to amend theſe works of the 
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againſt others; and then nothing is wanting to make 


- abundantly enough to entertain the minds of the moſ 
_ contemplative ; glories enough to pleaſe the eye of the 


ſorts of nature's own, as well as man's making, ub 


ſmell: and, in a word, enough to make us love and 


() © Neither are they [noxious ereatures] 
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ſome rods to ſcourge us for our fins (r). But yet h Witt! 


admirably well tempered is our ſtate, ſuch an accorg, Hfher 


ſuch an harmony is. there throughout the creation, 
that if we will but purſue the ways of piety and virtue, 
which God hath appointed; if we will form oy 
lives according to the Creator's laws, we may eſcape 
the evils of this our frail ſtate, and find ſufficient 
means to make us happy whilſt we are in the bo, 
The natural force and tendency of our virtue vil 
preyent er, of the harms (5), and the watchfil 
providence of our almighty Benefactor will be a guat 


us happy, as long as we are in this world, there being 


moſt curious and inquiſitive z harmonies and con. 


ficient to delight the ear of the moſt harmonious an 
muſical z all ſorts of pleaſant guſtos to gratify the 
taſte and appetite, even of the moſt luxurious ; and 
fragrant odours to pleaſe the niceſt and tenderel 


delight in this world, rather too much, than to 


of leg uſe tov 


mend our minds, by teaching us care and diligence, and mor 3. 
© wit. And ſo much the more, the worſe the things are we ſe 92 
© and ſhould avoid. Weeſels, kites, and other miſchievous a 4. 
© mals, induce us to a watehfulneſs : thiſtles and moles to god 5. 9 
© huſbandry ; lice oblige us to cleanlineſs in our bodies; ſpida 6. 0 
© in our houſes; and the moth in our clothes. The deformit 
and filthineſs of ſwine make them the beauty-ſpot of the u „ 
© mal ereation, and the emblems of all vice ——The truth i = 
things are hurtful to us only by accident ; that is, not of nt 9. q 
* ceflity, but through our own negligence or miſtake. Houl * 
decay, corn is blaſted, and the weeſel breeds in malt, ſoonfl 0. 


toward the ſouth. Be it fo, it is then our own fzult, if weiß eecies 
© not the means which nature and art have provided againſt th 
-© inconveniencies.*” Grew's Coſmol. ch. 2. ſect. 49, 50 
5) Non eſt gemendus, nec gravi urgendus nece, 
Virtute quiſquis abſtulir fatis iter. | 
2 Senec. Hercul. Oet. act. 5. Car. 1 
Nunquam ſtygias fertur ad umbras 1 
Diclyta virtus. 5 Id. ibid. Car. 19% 


LY 
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her world, as well as this. 


BOOK IV. 
oe” ANIMALS in general. 


| 
L habitants thereof; or the ſeveral kinds of crea- 
res (a), that have their habitation, growth, or ſub- 
Rence thereon. | - 
Theſe creatures are either ſenſitive, or inſenſitive 
reatures. FED? | NY 1 a Ripe 
In ſpeaking of thoſe endowed with ſenſe, T Thall 
onlider, | Mk 
I. Some things common to them all. 
II. Things peculiar to their tribes. 


I. The things-in common, which I intend to take 


otice of, are theſe ten: 

1. The five ſenſes, and their organs. 

2. The great inſtrument of vitality, reſpiration. 

3. The motion, or loco- motive faculty of animals. 
4. The place in which they live and act. 

5. The balance of their numbers. 

6. Their food. 85 

7. Their cloathing. ; 

$. Their houſes, neſts, or habitations. 

9. Their methods of ſelf-preſervation. 

10, Their generation, and conſervation of their 
ecies by that means. | 1 


(s) Principio coelum, ac terras, campoſque liquentes, 
Lucentemque globum lunae, Titaniaque aſtra 
Spiritus intus alit, totamque infuſa per artus - 
Mens agitat molem, et magno ſe corpore miſcet. 


* Inde bominum, pecudumque genus, vitaeque volantum, 
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tle, conſidering how nearly we are allied to ano- 


N the laſt book, having ſurveyed the earth itſelf 


in particular, I ſhall next take a view of the in- 
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| 3 ſen 
TH E firſt thing to be conſidered, in common are 
all the ſenſitive creatures, is, their faculty of iſſcei1 
ſeeing, hearing, ſmelling, taſting, and feeling; au igt 


with the exact accommodation of thoſe ſenſes, ani 
their organs, to the ſtate and make of every tribe d 
animals (a). The conſideration of which particulag 
alone, were there no other demonſtrations of God, icon! 
is abundantly ſufficient to evince the infinite wiſdon, Miſenti: 
power, and goodneſs, of the great Creator. Fo, ore, 
who can but ſtand amazed at the glories of theſe 


works! at the admirable artifice of them! and u temę 


their noble uſe and performances! For, ſuppoſe a|ſicu!: 
animal, as ſuch, had breath and life, and cou the C 
move itſelf hither and thither ; yet how could it knoy 
whither to go, what it was about, where to find it 
food, how to avoid thouſands of dangers (6), with 
out fight! How could man, particularly, view tht 
glories of the heavens, ſurvey the beauties of the 
fields, and enjoy the pleaſure of beholding the nobl 0 
variety of diverting objects, that do, above us in til 
heavens, and here in this lower world, preſent then “ 
ſelves to our view every where; how enjoy this, en 
ſay, without that admirable ſenſe of fight (c)! Hoi. 
| | Of $ what 
Et quae marmoreo fert monſtra ſub aequore pontus, in, et 
Igneus eſt illis vigor, et coeleſtis origo (a) © 
Seminibus. | Virg. En. L. 6, Carm, 100 :rtifici 
; 7 tit: 
(% © Ex ſenſibas ante caetera homini tactus, deinde guſlaty lum. 
c reliquis ſuperatur « multis. Aquilae clarius cernunt : vultu 80 li 
« ſagacius odorantur, liquidius audiunt talpae obrutae terra, Whoſe. 
« denſo atque ſurdo naturae elemento.“ Plin. Nat. Hiſt. | ert of 
C- 69. | 8 : 5 vork i 5 
ra « Subjacent oculi, pars corporis pretioſiſſima, et qui li —— 
uſu vitam diſtinguant a morte.* Plin. Nat. Hift. I. 11. c. 37. quae 
() Foeminae aliquae Megarenſes ſolis oculis diſcerne re v ori 


Of the ENR. 


CHAP. IL 109 


tinguiſh its food, and diſcern between wholeſome and 
unwholeſome; beſides the pleaſures of delightful o- 
dours, and reliſhing guitos ! how, without that other 
ſenſe of hearing, could it diſcern many dangers that 
are at a diſtance, underſtand the mind of others, per- 
ceive the harmonious ſounds of muſic, and be de- 
lighted with the melodies of the winged choir, and 


for the delight and: pleaſure of his creatures ! And 
laſtly, how could man, or any other creature, diſ- 
tinguiſh pleaſure from pain, health from ſickneſs, and 
onſequently be able to keep their body ſound and 
entire, without the ſenſe of feeling! Here, there- 
fore, we have a glorious ceconomy in every animal, 
that commandeth admiration, and deſerveth our con- 
templation: as will better appear by coming to par- 
iculars, and diſtinctly conſidering the proviſion which 
the Creator hath made for each of theſe ſenſes. 


* 


Of the E x R. 


| | OR our clearer proceeding in the conſideration 
of this noble part (a), and underitanding its 
economy, I ſhall conſider, | 


bant inter ova quae ex gallina nigra, et quae ex alba nata ſunt,“ 
s what is affirmed, how truly I know not, by Grimald. de Lu- 
in. et Color. Pr. 43. Set. 60. | | | | 
(o) In diſſectionibus anatomicis viæ aliquid admirabilins, aut 
artificioſius ſtructura oculi humani, meo quidem judicio, 'oceur- 
rit: ut merito, per-excellentiam, Creatoris appelletur miraeu- 
lum.) Gul. Fabr. Hildan. Cent. 2. obſery. 1. 

So likewiſe that accurate ſurveyor of the eye, Dr Briggs, 
boſe Ophthalmography L have met with ſince my penning this 
art of my ſurvey. His character of this curious piece of God's 
Fork is, © Inter praecipuas corporis animati' partes, quae magni 
conditoris noſtri ſapientiam oſtendunt, nulla ſane reperitur, 
quae majori pompa elucet quam ipſe oculus, aut quae elegan- 
tiori forma, concinnatur. Dum enim aliae partes vel minori 


could alſo the animal, without ſmell and taſte, diſ- 


of 


all the reſt of harmenies the Creator hath provided 
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CH AP; I. 
=. Of the FIVE SENSES-1n general. 


ö TE E firſt thing to be conſidered, in common to 
80 all the ſenſitive creatures, is, their faculty of 
ſeeing, hearing, ſmelling, taſting, and feeling; and 
the organs miniſtering to theſe five ſenſes, together 
with the exact accommodation of thoſe ſenſes, and 
their organs, to the ſtate and make of every tribe of 
animals (a). The conſideration of which particujan 
alone, were there no other demonſtrations of God, Wl con! 
is abundantly ſufficient to evince the infinite wiſdom, Mf enti: 
power, and goodneſs, of the great Creator. For, i fore, 
who can but ſtand amazed at the glories of theſe that 
works! at the admirable artifice of them! and a temp 
their noble uſe and performances! For, ſuppoſe an {ſſticu!: 
animal, as ſuch, had breath and life, and could the C 
move itſelf hither and thither; yet how could it knoy 
whither to go, what it was about, where to find ity 
food, how to avoid thouſands of dangers (6), with: 
out fight! How could man, particularly, view the 
lories of the heavens, ſurvey the beauties of the 
Th, elde, and enjoy the pleaſure of beholding the noble 
variety of diverting objects, that do, above us in the 
heavens, and here in this lower world, preſent thenm- 


ſelves to our view every where; how enjoy this, Hon 
ſay, without that admirable ſenſe of fight (c)! Hoi, .; 
95 is what 
Et quae marmoreo fert monſtra ſub aequore pontus, min, et 
Igneus eſt illis vigor, et coeleſtis orig % © 
Seminibus. Virg. An. L. 6, Carm. 7. ' artifie 

7 | 4 'rit: 
(a) © Ex ſenſibus ante caetera homini tactus, deinde guſiatus lum. 
« reliquis ſuperatur « multis. Aquilae clarius cernunt : vulture 80 Ii 
_« ſagacius odorantur, liquidius audiunt talpae obrutae terra, ut vboſe O 
« denſo atque ſurdo naturae elemento.“ Plin. Nat. Hiſt. | bart of , 
C. 7 ; . = work is, 
- (6) « Subjacent oculi, pars corporis pretioſiſſima, et qui luc * condit 
uſu vitam diſtinguant a morte.* Plin. Nat. Hift. I. 11. c. 37 quae r 
( © Foeminae aliquae Megarenſes ſolis oculis diſcernere ue tio; f 


— 
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could alſo the animal, without ſmell and taſte, diſ- 
tinguiſh its food, and diſcern between wholeſome and | 


unwholeſome ; beſides the pleaſures of ' delightful o- 
dours, and reliſhing guitos ! how, without that other 
ſenſe of hearing, could it diſcern many dangers that 
are at a diſtance, underſtand the mind of others, per- 
ceive the harmonious ſounds of muſic, and be de- 
lighted with the melodies of the winged choir, and 
all the reſt of harmonies the Creator hath provided 
for the delight and: pleaſure of his creatures! And 
laſtly, how could man, or any other creature, diſ- 
tinguiſh pleaſure from pain, health from ſickneſs, and 
conſequently be able to keep their body ſound and 
entire, without the ſenſe of feeling ! Here, there- 
fore, we have a glorious œconomy in every animal, 
that commandeth admiration, and deſerveth our con- 
templation: as will better appear by coming to par- 
ticulars, and diſtinctly conſidering the proviſion which 


the Creator hath made for each of theſe ſenſes. 


Fd 
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FO R our clearer proceeding in the conſideration 
of this noble part (a), and underitanding its 
economy, I ſhall conſider, | | 


' bant inter ova quae ex gallina nigra, et quae ex alba nata ſunt,” 


i what is affirmed, how truly I know not, by Grimald. de Lu. 
min, et Color. Pr. 43. Set. 60. | | 

(a) © In diſſectionibus anatomicis vit aliquid admĩrabilius, aut 
t artificioſius ſtructura oculi humani, meo quidem judicio, oceur- 
'rit: ut merito, per-excellentiam, Creatoris appelletur miraeu- 
lum.“ Gul. Fabr. Hildan. Cent. 2. obſerv. r. 

So likewiſe that accurate ſurveyor of the eye, Dr Briggs, 
whoſe Ophthalmography L have met with ſince my penning this 
part of my ſurvey. His character of this curious piece of God's 
vork is, © Inter praecipuas corporis animati partes, quae magni 
* conditoris noſtri ſapientiam oſtendunt, nulla ſane reperitur, 
quae majori pompa elucet quam ipſe oculus, aut quae elegan- 
| tiori forma, concinnatur. Dum enim aliac partes vel minori 
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1. The ſorm of the eye. =} N 
2. Its ſituation in the bo dy. 3 
3. Its motions. ry 
5. Its number. 1 
6. Its parts. a x 
7. The guard and ſecurity nature hath provided I the 
for this ſo uſeful a part. . = Fo 
As this eminent part hath not been pretermitted | 
y authors, that have made it their particular deſign 4 i 
and buſineſs to ſpeak of the works of God; ſo divers 2D 
of the aforeſaid particulars have been touched upon a0 
| them. And therefore I ſhall take in as little as K i 
poſſible of what they have: ſaid, and as near as I can, — 
mention chiefly what they have omitted. And, Ch 
1. For the form of the eye; which is for the moſt * 
part globous, or ſomewhat of the ſphæroidal form, 7 
which is far the more commodious optical form, as Wl the 
being fitteſt to contain the humours within, and to the 
receive the images of objects from without (). Was nen. 
it a cube, or of any multangular form, ſome of its i obje 
parts would lie too far off (c), and ſome too nigh its 0 
| 5 333 ent 
© ſatellitio ſtipantur, vel in tantam vennſtatem haud aſſurgunt; 1 
* ocelli peculiarem honorem et decus a ſupremo numine efflatum | 
© refernnt, et nunquam non ſtupendae ſuae potentiae characteres the r 
* repraeſentant. Nulla ſane pars tam divino artificio et ordine, that i, 
etc. cap. 1. ſect. 1. f the m 
(0 It is a good reaſon friar Bacon aſſigns for the ſphaericity of appeal 
the eye: Nam ſi eſſet planae figurae, ſpecies rei majoris oculo due fc 
non poſſet cadere perpendiculariter ſuper eum Cum ergo mage 
* oculus videt magna corpora, ut fere quartam coeli uno aſpedtu, aer 
© manifeſtum eſt, quod non poteſt eſſe planae figurae, nec alicujus "I art 
© niſi ſphaericae, quoniam ſuper ſphaeram parvam poſſunt cadere l bis 
© perpendiculares infinitae, quae a magno corpore yeniunt, et | 1 if 
* tendunt in centrum ſphaerae: et ſic magnum corpus poteſt ab olf the 
* oculo par vo videri? For the demonſtration of which he hath eus of | 
given us a figure. Rog. Bacon. Perſpect. Hiſt. 4. cap. 4. i (9) « 
Dr Briggs ſaith, © Pars antica, [ſive cornea] convexior eſt po- or = 
4 ſtica: hac enim ratione radii melius in Pupillam detorquentv!, F am 
* et oculi fundus ex altera parte in majorem (propter imagines WW ＋ t 
s rerum ibidem delineandos) expanditur.* Ibid. ſect. 2. bis _ 
V Suppoſe the eye had the regina, or back part, flat for 0 1 
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thoſe lenticular humours, which by their refractions 
cauſe viſion. But by means of the form before men- 
tioned, the humours of the eye are commodioufly 


laid together, to perform their office of refraction; 


and the retina, and every other part of that little 
darkened cell, is neatly adapted regularly to receive 
the images from without, and to convey them accor- 
dingly to the common ſenſory in the brain. 


Jo this we may add the aptitude of this figure to 


the motion of the eye; for as it is neceſſary for the 
eye to move this way, and that way, in order to ad- 
juſt itſelf to the objects it would view; ſo by this 
figure it is well prepared for ſuch motions, ſo that it 
can with great facility and dexterity direct itſelf as 
occaſion requires. „ 1 
And as the figure, ſo no leſs commodious is, 

2. The ſituation of the eye; namely, in the head (d), 
the moſt erect, eminent part of the body, near 
the moſt ſenſible, vital part, the brain. By its emi- 
nence in the body, it is prepared to take in the more 
objects (e). And by its ſituation in the head, beſides 
its proximity to the brain, it is in the moſt conveni- 
ent place for defence and ſecurity. In the hands, it 


the reception of the images, as in Fig. 1. ABA; it is manifeſt, 
that if the extremes of the image AA were at a due focal diſtance, 
the middle B would be too nigh the cryllaliine, and conſequently 
appear confuſed and dim; but all parts of the retina lying at a 
due focal diſtance from the cryſtalline, as at ACA, therefore the 


image painted thereon is ſeen diſtin and clear. Thus in a dark 


room, with, lens at a hole in the window, (which Sturmius calls 
his artificial Eye, in his Exercit. Acad. one of which he had made 
for his pupils, to run any where on wheels): in this room, I 
ay, if the paper that receives the images be too nigh, or too far 
off the lens, the image will be confuſed and dim; but in the fo- 
cus of the glaſs, diſtin, clear, and a pleaſant ſight. 

(4) * Blemmyis traduntur capita abeſſe, ore et oculis pectore 
* affixis.* Plin. Nat. Hiſt. I. 5. c. 8. Occidentem verſus quo 


dam ſine cervice oculos in humeris habentes.“ Ib. l. 7 c. 2. 


From theſe, and other ſach like fables, in this laſt cited chapter 

of Pliny, no doubt our famous romancer Sir J. Mandeville, had 
his romantic ſtories related in his travels. 75 

le) See book v. chap. 2. note (e). 
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might indeed (in man) be rendered more eminent do 
than the head, and be turned about here and there Wor 
at pleaſure : but then it would be expoſed to many 


injuries in that active part, and the hands (/) render. 1 
ed a leſs active and uſeful part. And the like may tho 
be ſaid to its ſight, in any other part of the body, hea 
hut where it is. But in the head, both of man, and mac 
other animals, it is placed in a part that ſeems to be Ven. 
contrived and made, chiefly for the action of the z d 
principal ſenſes. 8 6 | 
Another thing obſervable in the fight of the eye, 0 
is the manner of its ſituation in the head, in the fore- Jaw 
part or ſide · part thereof, aceording to the particular 5 
occaſions of particular animals. In man, and ſome iſ fon 
otherccreatures, it is placed to look directly forwad . He 
chiefly ; but withal it 1s ſo ordered, as to take in near . gen 
the hemiſphere before it. In bicds, and ſome other Wi oth 
not 


creatures, the eyes are ſo ſeated, as to take in neat 
a whole ſphere, that they may the better ſeek their . este 

food, and eſcape dangers. And in ſome creatures, Wt ever 
they are ſeated ſo as to fee beſt behind them (g), or 
on each fide, whereby they are enabled to ſee their Nobſero 
enemy that purſues them that way, and ſo make thei 
_—_—_—  - 
And for the aſſiſtance of the eyes, and ſome of the . o 
other ſenſes in their actions, the head is generally Nara in 
made to turn here and there, and move as occaſion 
requires. Which leads me to 
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3. The third thing to be remarked upon, the mo- time 
tions of the eye itſelf, And this is generally upwards, ky, 
5 Tx | to be 
16 f ; ( F 4 ) Galen deſerves to be here conſulted, who, in his book De "alk 
| Uſu Partium, from many conſiderations of the hand, ſuch u 


what is here mentioned, as alfo its ſtructure, ſite, and uſe, 
largely proves and reflects upon the wiſdom and providence of the 
contriver and maker of that part. | 

( Thus in hares and conies, their eyes are very protuberant, 
and placed ſo much towards the ſides of their head, that theit 
two eyes take in nearly a whole ſphere: whereas in dogs, ihi 
purſue them, the eyes are fet more forward in the head, to loa- 
that way more than backwards 2 
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downwards, backwards, forwards, and every way (0), 


for the better, more eaſy, and diſtinct reception of 
the viſual rays. 5 

But where nature any way deviateth from this me- 
thod, either by denying motion to the eyes, or the 
head (i), it is a very wonderful proviſion ſhe hath , 
made in the caſe. Thus for a remedy of this incon- 
venience, in ſome creatures their eyes are ſet out at 
a diſtance from the head (I), to be. ciccumvolved 


(}) © Sed lubricos oculos fecit [Natura] et mobiles, ut et de- 
( clinarent ſiquid noceret ; et aſpectum, quo vellent, facile con- 
« yerterent.? Cic. de. Nat. Deor. I. 2. c. 57. ! WF 

(i) © The eyes of ſpiders fin ſome four, in ſome ſix, and in 
« ſome eight) are placed all in the fore-front of their head, (which- 
is round, and without any neck), all diaphanous and tranſpare t, 
(like a locket of. diamonds, etc. neither wonder, why pro i- 
© dence ſhould be ſo anomalous in this animal, more than in any 
other, we know of. For, 1. Since they wanting a neck, can- 
not move their head, it is requiſite that defect ſhould be ſuppli- 
ed by the multiplicity of eyes. 2. Since they were to live by 
« catching ſo nimble a prey as a fly is, they ought to ſee her” 
' every way, and to take her per ſaltum, as they do, without 
© any motion of the head to diſcover her: which motion would 
have ſcared away ſo timorous an inſet.” Power's Microi. 
Obſerv. p. 11. | IN . N | 3 

© The eyes of the Cameleon reſemble a lens, or convex ola's, 
© ſ*t in a verſatile globular ſocket, which ſhe turneth backward, 
or any way, without moving her head; and ordinarily the one 
' a contrary, or quite different way from the other.“ Dr God- 
dard in Phil. Tranf No 137. : ; 3 
gut what is more extraordinary in this motion [of the Came- 
' leon's eye] is to ſee one of the eyes move, whillt the other 
© remains immoveable; and the one to turn forward, at the ſame. 
time that the other looketh behind; the one to look up to the 
ſky, when the other is fixed on the ground. And theſe motions 
to be ſo extreme, that they do carry the pupilla under the creſt _ 
which makes the eye-brow, and ſo far into the canthi, or cor- 
ners of the eyes, that the ſight can difcern whatever is done 
jaſt behind it, and directly before, without turning the head, 
which is faſtened to the ſhonlders.“ Mem. for a Nas. Hiſt. in 
nat, Diſſ at Paris. Dill, of Camel p. 22. , . 

i) Snails ſend out their eyes at a diſtance, they being con- 
ined in their four horns, © like atramentous ſpots, fitted to the 
ends of their horns, or rather to the ends of thoſe black fila- 
ments or optic nerves, which are ihe2thed in their bo us, as 
Dr Power wordeth it, Obſ. 31. p. 36. So the ingenious Dr Li- 
ler, Exercit. Anat, Cochl. et 8 | 
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pleaſure, And in creatures, whoſe eyes are without 
motion, as in divers inſects; in this caſe, either they 
have more than two eyes, or their eyes are nearly 
two protuberant hemiſpheres, and * hemiſphere 


oſten conſiſting of a prodigious number of other little 
ſegments of a ſphere (/). By which means thoſe 
cteatures-are ſo far from being denied any benefit of 
that noble and moſt neceſſary ſenſe of fight, that they 
have probably more of it than other creatures, an. 
ſwerable to the rapidity of their flight, and briſk mo. 
tion ; and to their inqueſts after food, habitation, or 
repoſitories of generation, or ſuch other neceſſity of 
the animal. | 
4. Another admirable proviſion in the eye, is, its 
. fize; in ſome animals large, in ſome little. It would 
be endleſs here to enumerate particulars ; as thoſe of 
quadrupeds, birds, inſects, and other terreſtrial ani- 
mals. And as for fiſhes,. they will fall under ano- 
ther part of my ſurvey. 
I ſhall therefore only take notice of its ſize in one 
creature, the mole (m). As the habitation of that 


(/) Vid. 1. 8. c. 3. note (a). 5 
(e) Severinus is of Ariſtotle's, Pliny's, and Alb. Magnus“ 
opinion, that the mole hath no ſight; G. Seger. denies any hv- 
mour to be therein, but thinks Ty may probably ſee, becauſe 
nature made nothing in vain. But Borrichius ſaith, their eyes 
| have * appendiculam nervesm in cerebram euntem, cujus bene- 
« ficio globuli illi [the little eyes] extra pellem facile poterant ei- 
© {eri, retrahique pro arbitrio In illis occulorum globuiis 
humor aqueus copioſe ſatis naiabat; caeterorum non niſi tenue 
« yeſtigium.” Blaf. Anat. Anim. c. 35. 

Et quoniam natura hoc vitae genus ipſi deſtinavit, etiam per: 
© quam exiguos oculos edit eo conſilio, vt ii, pretioſiſſima cor 
* poris pars, a ter rae pulvere ne affligerentur. Ii inſuper pil 
© reCfti, etc. Humores illis oeulis inſunt, et tunica nigra, uv 
© ſe prodit. Ad hos tramite alio neryus venit.“ Schneider it 
B'aſ ibid. | 15 
Some time ſince I made divers accurate diſſections of the eyes 
of moles, with the help of microſcopes, having a doubt whether 
wi at we take to be eyes, were ſuch or no. And upon a finft 
ſc: utiny, I plainly could diſtinguiſh the vitreous and cry ſtalline 
humeurs, yea, the ligzmentum ciliare, and the atramentaceoub 
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uncouth animal is wholly ſubterraneous, its lodging, 
its food, its exerciſes, nay, even all its paſtimes and 
pleaſures, are in thoſe ſubterraneous receſſes and paſ- 
ſages, which its own induſtry hath made for itſelf; 
ſo it is an admirable proviſion made in the fige of the 
eye of that little creature, to anſwer all its occaſions, 
and, at the ſame time, to prevent inconveniencies. 


ways under ground ; fo the, ſmalleſt eye will abun- 
dantly ſupply that occaſion. And as a large protu- 
berant eye, like that of other animals, would much 
annoy this creature in its principal bulineſs, of dig- 
ging for its food and paſfage ; ſo it is endowed with a 
very ſmall one, commodiouſly ſeated in the head, 
and well fenced and guarded againſt the annoyances 
of the earth. OR | I 

5. Another thing remarkable in this noble part of 
animals, is, its number; no leſs than two (n) in any 
inſtance that I know of; and in ſome animals more, 
as J have already hinted (o). | e 

Now, this is an admirable proviſion; firſt, for the 
convenience of taking in the larger angle, or ſpace: 
and in the next place, the animal is by this proviſion, 


Mucus. The pupil I could manifeſtly diſcern to be round, and 
the cornea copped, or conical: the eye is at a great diſtznce from 
the brain, the optic nerve very ſlender and long, reaching from 
the eye through the intermediate fleſh, and ſo paſſeth te the 
brain, along with the pair of nerves reaching to the noſe, 
which are much the largeſt that are in all the animal. Theſe 
creatures, I imagine, have the faculty of withdrawing their 
eyes, if not quite into the head, as ſnails, yet more or leſs 
within the hair, as they have more or leſs occaſion to uſe or 
guard their eyes. | 

Galen Gith 
mours, encompaſſed with tunicss De UC Part. I. 14 c. 6. So 
accurate an anatomiſt was he for his time. 
J Pliny tells us of a ſort of heron with but one eye, but 
it was only by hearſay. Inter aves ardeolarum genera, quos 
* leucos vocant, altero oculo carere tradunt.“ Nat. Hiſt. L 11. 
37, So the king of the Nigrae that bath but onetye, and 
hat in his forchead, l. 6. c. 30. Which fables I rake notice of 
more for the reader's diverſion, than any truth in them. i 
(s) Supra, note C page 113. i ye: . 
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For, as a little light will ſuffice an animal living al- 


„ moles have eyes, the cryſtalline and vitreous hu- 
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any part of an image, the correſponding parts of the brain are 


who thinks the optic nerves of each eye, conſiſt of homologous 
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in ſome meaſure, prepared for the misfortune of the int 
loſs of one of theſe noble, and neceſſary organs of ity 


= nd 


| Boox IV. Wc; 


| an 
body. | . RE the 
But then beſides all this, there is another thing WL 
conſiderable in this multiplicate number of the eye; f 
and that is, that the object ſeen is not multiplied 23 mir 
well as the organ, and appears but one, though ſeen not 
with two or more eyes (2). A manifeſt ſign of the Wb; 
% The moſt celebrated anatemiſts differ greatly about the | dun 
reaſon, why we ſee not double with two eyes. This Galen and * 


others after him, generally thought to be from a coalition or 
decuſſation of the optic nerves, behind the os ſphenoides. By 
whether they decuſſate, coaleſce, or only touch one another, the Thef 
do not well agree. The Bartholines expreſsly aſſert they are uni. 
ted, Non per ſimplicem contractum vel interſectionem in ho- 


And whereas Veſalius, and ſome others, had found ſome inſtan- 
ces of their being diſunited ; they ſay; Sed in pleriſque ord- 
© narie confunditur interior ſubſtantia, ut accurata diſquiſitione 
e deprehendi.? bs 
But our learned Dr Gibſon (Anat. I. iii. e. 10.) faith, they © are exam: 
united by the cloſeſt conjunction, but nat confuſion of their ll of 


But others think the reaſon is not from any coaleſcence, con- 
taQ, or croſſing of the optic nerves, but from a ſympathy be Hractir 
tween them. Thus monſicur Cartes is of opinion, that the fibril alin 
lae, conſtituting the medullary part of thoſe nerves, being ſpread 
in the retina of cach eye, have each of them correſponding parts 
in the brain; ſo that when any of thoſe fibrillae are ſtruck by o mo 


thereby affected, ard the ſoul thereby informed, etc. But ſet 
more hereafter under note (pp) from Cartes himſelf. 
Somewhat like this is the notion of our judicious Dr Briggs 


fibres, having their riſe in the thalamus nervorum opticorum, 


and thence continued to both the retinae, which are made df 3 a1 
them: and farther, that thoſe fibrillae have the ſame paralleliſm en ſep 
tenſion, etc. in bath eyes; and conſequently, when an image 5 ide Brig 
painted on the ſamꝭ correſponding, ſympathiſing parts of ca < 
retina, the ſame effects are produced, the ſame notice or infor What t 
mation is carried to\the thalamus, and ſo imparted to the foul ay be ſe 
or judging faculty. That there is ſuch an *Owerrabea betweel Jets ſe 
the retina, etc. he makes very probable. from the enſuing of dor efore t 
ble viſion upon the interruption of the paralleliſin of the eyes; oth nei 
as when one eye is depreſſed with the finger, or their ſymphony animals 
interrupted by diſeaſe, drunkenneſs, etc. And laſtly, that im "M4 0 
ple viſion is not made in the former way, viz. by a decuſſation 0! ik 
| | | 8 
if I am > 


- ao 
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and of the exquiſite art he employed in the formation 
thereof. But the deſign and ſkill of the infinite 
Workman will beſt be ſet forth by, : | 
6. Surveying the parts and mechaniſm of this ad- 
mirable organ, the eye. And here indeed we cans» 
not but ſtand amazed, when we view its admirable 
fabric, and conſider the prodigious exactneſs, and the 


this noble and neceflary ſenſe. To paſs by its arte- 
ries and veins, and ſuch other parts common to the 
reſt of the body, let us caſt our eye on its muſcles. 
Theſe we ſhall find exactly and neatly placed for eve- 
motion of the eye. Let us view its tunics, and 
heſe we ſhall find ſo admirably ſeated, ſo well adapt - 
d, and of fo firm a texture, as to fit every place, to 
anſwer every occaſion, and to be proof againſt all 
ommon inconveniencies and annoyances. Let us 
zxamine its three humours, and theſe we ſhall find 
ll of exquiſite clearneſs and tranſparency, for an 
aſy admiſſion of the rays ; well placed for the re- 
racting of them, and formed, particularly the crys 
alline humour, by the niceſt laws of optics, to col- 
ect the wandering rays into a point. And, to name 
ao more, let us look into its darkened cell, where 
hoſe curious humours lie, and into which the glories 


onjunction of the optic nerves, he proves, becaufe thoſe nerves 
re but in fewſubjetts decuſſated, and in none conjoined other- 
iſe than by a bare contact, which is particularly manifeſt in 
ſhes; and in ſome inſtances it hath been found, that they have 
cen ſeparated without any double viſion enſuing thereupon. 
— Brig. Ophthalmog. cap. 11. and 5, and Nov. Viſ. Theor. 
8 | g ; 


What the opinion of our juſtly eminent Sir Iſaze Newton is, 
ay de ſcen in his Optics, Qu. ig. * Are not the ſpecies of ob- 
Jefts ſeen with both eyes, united where the optic nerves meet 
defore they come into the brain, the fibres on the right ſide of 
both nerves uniting the? etc. For the optic nerves of. ſuch 
animals as look the ſame way with both eyes, (as of men, d * 
cep, oxen, etc.) meet before they come into the brain; but 
ine optic nerves of ſuch animals as do not look the ſame way 
with both eyes, (as of fiſhes, and of the cameleon), do not meet, 
lam rightly informed.“ Newt. Opt. Qu. x5. iss 


infinite {kill of the Contriver of this ſo noble a part, 


exquiſite ſkill employed in every part miniſtering to 
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of the heavens and the earth are brought, and exqui. 
ſitely pictured; and this cell we ſhall find, without, 
well prepared by means of its texture, aperture, an 
colour, to fence off all the uſeleſs or noxious rays; 
and within, as well coated with a dark tegument, 
that it may not reflect, diſſipate, or any way confuſe 
or diſturb the beneficial rays (q) 5 
But to deſcend: ro particulars, although it would 
be a great demonſtration of the glory of God, ye 
would take up too much time, and hath been, in 
ſome meaſure, done by others that have written d 
| God's works. Paſling over therefore what they har 
| obſerved, I ſhall, under each principal part, take: 
tranſient notice of ſome things they have omitted, a 
but ſlightly ſpoken of. 5 
And my firſt remark ſhall be concerning the mu 
cles of the eye, and their equilibration. Nothing ron 
can be more manifeſtly an act of contrivance and = 
deſign, than the muſcles of the eye, admirably adapter f 
to move it any, and every way; upwards, downwards of tþ 
to this fide or that, or howſoever we pleaſe, or ther rs oth 
is occaſion for, ſo as to always keep that paralleliſm d 
the eye, which is neceſſary to true viſion. For the pe 
formance of which ſervice, the form, the poſition 
and the due ſtrength of each muſcle, is admiral 
And here I might inſtance the peculiar and artife 
ſtructure of the trochlearis, and the augmentarion ( 
its power by the trochlea (7) ; the magnitude at 


form 
nuſcal, 
drono b 
hthal. 
The n 
utes, D 
the ey. 
der th, 
viſion 
(1) M. 
nine in 

ls, etc.) 
ero ab 
ibrio qu 
ur, nec | 


(9) Nigra eſt (uvea] ut radios, ab oculi fundo goes 
* ejus partem reflcxos, obumbret ; ne hi, ut ait clar. Cartci 
nad oculi fundum retorti ibidem confuſam viſionem cfliceren 
* Alia forſan ratio hujus nigredinis ſtatuatur, quod radii in * 
* ſuperflui, qui ab objectis lateralibus proveniunt hoc ritu ao 
beantur. Ita enim e loco ebſcuro interdiu objecta 7 7 
© tuemur, quia radii tune temporis circumfuſo lumine non dil 


quae qui, 

tur.“ Brigg's Ophthal. cap. 3. ſe. 5. RES uli pecu 
r) CRISIS Dei — . ex di verſorum animalium eo 4 hs 

„ paratione indies evadit manifeſtius. Mirantur omnes "I ther the 
r arem in oculis hominum et quadrupeduch, et quidem jure: of th 
* admirationem. omnem ſuperat, quod ſine trochlea oculum "1 


* vens in avibus novum genus trochleae longe 3 — 
5 tandi mem branae dederit.” Blaſ An. Ani. p. 2. c. 4 ex Sten 
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ength of the attollent-muſcle, ſomewhat exceeding i 8 
hat of its antagoniſt ; the peculiar muſcle, called the 1% 
eyenth, or ſuſpenſory muſcle (5), given to brutes, tt 
y reaſon of the prone poſture of their bodies, and - $4 
requent occaſions to hang down their heads: and . 
might ſpeak alſo of the peculiar origin and inſertion i {| 
the lower oblique muſcle (1), which is very no- 7 = 
able, and many other things relating to theſe parts; 1 Bl 
ut it would be tedious to deſcend too much to thoſe 4 
dmirable particulars. And therefore to cloſe up 6 | 
eſe remarks, all I ſhall farther take notice of, ſhall -- i 
only the exquiſite equilibration of all theſe oppo= -;- - ! ö 


* 8 2 
E 1 
* 1 — . — 
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[Muſculum Trochlearem] © per intermediam trochleam tr 5 
ductum, nunquam intueor, quin admirabundus mecum, O Gg, 
erclamem, ou jcovav Ges Yewuerph, HANG % à An N. I. Cot | b 
urmii Exer. Aca. 9. de Viſ. Org. et Rat. c. 3. ſet. 4. p. 446. 

(-) * Obſeryare eſt quod quadrupedes, qui oculos in terram 
pronos, ac pendulos gerunt, muſculum peculiarem habent, _ 
oculi globus ſuſpenditur——Hoc muſculo, bos, equus, ovis, le- 
pus, porcus, etc. praediti ſunt : hoc etiam canis inſtruitur, ſed 
lio modo conformatum habet.“ Wil. de An. Brut. p. . c. rg. 

Of this opinion alſo was Bartholine, Anat. I. 3. & 8. and di- 
rs other eminent anatomiſts. | | 

But Dr Briggs is of opinion, that the adnata, and the other 
uſcles ſufficiently anſwer all thoſe ends aſcribed to that muſcle 
former anatomiſts, and thinks * probabilius itaqne eſſe hunc 
nuſculum nervi optici actionem, per vices, confirmare, ne a 
rono brutorum inceſſu et copioſo affluxu humorum debilitetur,” 
hthal. c. 2. ſect. 2. | 

The muſculus ſuſpenſorius being in the porpeſs, as well as 
utes, Dr Tyſon thinks the uſe of it is not to ſuſpend-the bulk 
the eye, but rather by its equal contraction of the ſclerotis to 
ider the ball of the eye more or leſs ſpherical, and ſo fitter 
viſion. Tyſon's Anat. of the Porpeſs, p. 39. : 

t) « Muſculus obliquus inferior oritur a peculiari quodam fora- 


nine in latere orbitae ocularis facto, (contra quam in caete- 
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1s, etc.) quo fit ut ex una parte a muſculo trochleari, ex altera 7 
ero ab hujus muſculi commodiſiima poſitione, oculus in aequi- is | 
idrio quodam conſtitutus, irretorto obtutu verſus objecta fera- 1 a 
ur, nec plus juſto accedat verſus internum externumve eanthum; 118 


quae quidem libratio omnino nulla fuifſet, abſque hujus muſ- 15 
uli peculiari originatione (cujus ratio omnes hujuſque anato- | 0 
cos latuit).* And ſo this curious anatomiſt goes on to ſhew 1 
ther the ſtupendous artifice of the great Creator in this poſi- 11 
. 5 the oblique muſcles. Brigg's Nova Viſ. Theor. p. 11. N 
bro. 2 | | 
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ſite and antagoniſt muſcles, affected partly by the e. 
quality of the ſtrength 3 which is the caſe of the ad. 
ducent and abducent muſeles; partly by their pecy. 
liar origin, or the addition of the trochlea, which is 
the caſe of the oblique muſcles (); and partly by the 


natural poſture of the body, and the eye, which is in 
the caſe of the attollent and depriment muſcles. By nec 
this ſo curious and exact a libration, not only un- ig. 
ſeemly contortions, and incommodious vagations tion 
of the eye are prevented, but alſo it is able with by « 
great readineſs and exactneſs to apply itſelf to every Jong 
object. . 4 : ture 


As to the tunics of the eye, many things might 
be taken notice of, the prodigious fineneſs of the ¶ ;nco: 
arachnoides, the acute ſenſe of the retina, the deli. 60d 
cate tranſparency of the cornea (x), and the firm and other 
ſtrong texture of that and the ſclerotica too; and 


each of them, in theſe. and every other reſpect, in (z) 
the moſt accurate manner adapted to the place in 2 
which it is, and the buſineſs it is there to perform 4750; 
But for a ſample, I ſhall only take notice 6f that par rait f 
of the uvea which makes the pupil. It hath been ob = 
ſerved by others, particularly by our honourable found Wl une tb 
er (y), that as we are forced to uſe various aperture and bri 
ED | „ | | the ſtry 
(a) Beſides thoſe particular motions which the eye receive — 
from the oblique muſcles, and I may add its libration alſo! (0 
ſome meaſure, ſome enatomiſts aſcribe another no leſs conſide [pupil 
able uſe to them; namely, to lengthen and ſhorten the eye, by tincelſy 
ſqueezing and compreſſing it, to make it correſpond to the d e 
Nnces of all objects, according as they are nigh or far off. Thu ed, 6. 
the ingenious Dr Keil; The aqueous humour being the thinne „Hon 
and moſt liquid, eaſily changeth its figure, when either the lig Em 
© mentum ciliare contracts, or both the oblique muſcles ſquteſſ. ao 
the middle of the ball of the eye, to render it oblong when 0 TA 70 j 
« jefts are too near us.“ Keil's Anat. chap. 4. ſect. 3. See note . aper | 
following page- | 285 ae 
00 0 Quis gw opifex praeter naturam, qua nihil potelt el A 1570 
« callidius, tantam ſolertiam perſequi potuiſſet in ſenſibus : qu (4) Th 
© primum oculos membranis teuviſimis veſtivit et ſepiit; qu r ee 
« primum perlucidas fecit, ut per eas cerni poſſet : firmas aten, aim of 


«© continerentur.* Cic. de. Nat. Deor. I. 2. c. 57+ ig all. 
(5) Boyle of Final Cauſes. | 
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to our optic glaſſes, ſo nature hath made a far more 


complete proviſion in the eyes of animals, to ſhut 
out too much, and to admit ſufficient light, by the 
dilatation and contraction of the pupil (2). But it 
deſerveth our eſpecial remark, that theſe pupils are 
in divers animals of divers forms, according to their 

utiar occaſions. In ſome, particularly in man, it 
is round; that being the moſt proper figure for the poſi- 
tion of our eyes, and the uſe we make of them both 
by day and night. In ſome other animals it is of a 
longiſh form; in ſome tranſverſe (aa), with its aper - 
ture large, which is an admirable proviſion for ſuch 
creatures to ſee the better laterally, and thereby avoid 
inconveniencies, as well as help them to gather their 
food on the ground, both by day and night. In 
other animals the fiſſure of the pupil is erect (bb), and 


(2) It is eaſy to be obſerved, that the pupil openeth in dark 


places; as alſo when we look at far diſtant objects, but contracts 
by an increaſe of light, and when the objects are nigh. © This 
motion of the pupil, ſome ſay, is effected by the circular and 
ſtrait fibres of the uvea, and ſome attribute it to the ligamentum 
ciliare. Yet I have no great doubt but that they both concur in 
that action, and that the ligamentum ciliare doth, at the ſame 
time the pupil opens or ſhuts, dilate or compreſs the cryſtalline, 
and bring it nigher unto, or carry it farther off the retina, For 
the ſtructure of the ligamentum ciliare, and its two ſorts of fibres, 
drawn with the help of a microſcope, I ſhall refer to Mr Cowper's 
Anat. T. 11. 


*{pupilla] ut eo magis in hiſce forſan animalibus, quae prono 
' inceſſu victum in agris quaeritant, radios laterales ad mala et 
1 utrinque devitanda admittat.“ Brigg's Oph. c. 7. 
t, 6, : ; 
© Homini erecto, aliiſque, etc. caput erigere, et quaquaverſus 
eireumſpicere ſolitis, plurima ſimul objecta, tum ſupra, tum in- 


lis pupilla rotunda eſſe debet——Attamen bovi, etc. caput fere 
tere ob v erſantur, intuitu opus eſt: quapropter pupilla— ob; 
* longa eſt, etc. Willis de Anim. Brut. p. 1. c. 15. 

% Thys cats (their pupils being erect, and the ſhutting of 


admit of, as it were, only one ſingle ray of light; and by throw. 
ing all open, they can take in all the fainteſt rays. hich is 
L 


(aa) In bove, capra, equo, ove, et quibuſdam aliis elliptica eſt | 


fra, tum e latere utroque — viſu excipiuntur; quapropter ocu- 


' ſemper pronum—gerentibus, tantumque coram, et paulo a la- 


their eye · ids tranſverſe thereunto) can ſo cloſe their pupil, as to 
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alſo capable of opening wide, and ſhutting up cloſe, 
The latter of which ſerves to exclude the brighter 
light of the day, and the former to take in the more 
faint rays of the night, thereby enabling thoſe noQur. 
nal animals (in whom generally this ereCt form of 
the pupil is) to catch their prey with the greater faci. 
lity in the dark (cc), to ſee upwards and downwards, 
to climb, etc. Thus much for the tunics. | 
The next thing I ſhall take notice of, will relate to 
the humours of the eye, and that only concerning 
the mechaniſm of the cryſtalline humour; not its in- 
comparable tranſparency; nor its exact lenticular 
form; nor its curious araneous membrane (da), that 


an incomparable proviſion for theſe animals, that have occaſion 
to watch and way-lay their prey both by day and night. ; 

(cc) There is, beſides this large opening of the pupil, in ſome 
nocturnal animals, another 2dmirable proviſion, enabling them 
to catch their prey in the dark; and that is, a radiation of the 


4 8 : | « power 
eyes: off which Dr Willis thus ; © Hyjus uſus eſt oculi pupillam, ving-i 
© quaſi jubare inſito, illuminare, vt res noctu, et in tenebris po- Nom, 
C Ting conſpicere valeat: quare in fele plurimum illuſtris eſt: at is abſ 
* howini, avibus et piſcibus deeſt. This illumination he ſpeaks procoe 
of, is from the AA in the bottom of the eye, or the ſhining 1 
the retina, round the optic nerve. / 
. which, he Cath, the iris hath a faculty alſo, in ſome, 8 
of darting ost rays of light, ſo as to enable them to ſee in the Wil the ery 
dark: of which be tells this ſtory; Novi quendam cerebro cali * 
« diori praeditum, qui poſt uberiorem vini gener eſi potum in eryſtall 
© noQe atrata ſive tenebris profundus, literas diſtincte legere po- yet th 
e tuit. Cujus ratio videtur eſſe, uod ſpiritus animales velut acs my opi 
«.cenſi, adeoque ab hac iride irradiantes, jubare inſito medium ib Wl 4. ery 
< luminabant.' Willis, ibid. . 5 3 
Such another thing, Pliny tells us, was reported of Tiberiu . ..; ly 
Caeſar; *« Ferunt Tib. Caeſ. nec alii genitorum mortalium, fuiſſe The 
«© naturam, ut expergefactus noctu pauliſper, haud alio modo t This { 
quam luce clara, contueretur omnia.“ Nat. Hiſt, I. 11. c. 37. | ' fide, 
So Dr Briggs; * Vitum ſane callidae indolis novi in eomi We ther. | 
« tatu Bedfordienſi degentem, qui oculis felineis——donatus eſt: tand ve 
e adeo ut epiſtolam—mire admodum in loco obſcuro (ubi caden . and + 
mihi vix apparuit) perlegit. Hujus vero oculi, niſi quod pupi- WW of the 
e Jas inſigniores obtinuere, ab aliorum formatione neutiqui WF the ob 
« diſcrepabant. Ophthal. c. 5. ſect 12 · i (ly and 
(44) The tunica aranea is taken notice of by friar Bacon, who e 
ealls it, tela aranea, and ſaith, in hac continetur— glacial I could, 
Fs vel cryſtallinum.“ Rog. Bacon's Perſpect. DiſtinR. 2. c.; feſtiy fe 


ſhew it ; 


The wiinkling of this, and the cornea, as the ſkin is of ol 


LY 
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conſtringeth and dilateth it, and ſo varieth its focus, 


(if any ſuch variation there be, as ſome affirm with 


perſons, he thinks is the cauſe of the obſcurity of the ſight in 
ſuch perſons. Bacon, ib. par. 2. cap. 2. But this tunic ſome 
deny, and others allow of: Dr 4. M. of Trinity-College, Dab- 
lin, (in his Relat. of Anat. Obſ. on the eyes of animals, in a 
letter to Mr Boyle, An. 1682. annexed to his Anat. Account of 
the Elephant burnt in Dublin, p. 57.) affirms the tunica aranea, 
and ſaith, © I have often ſeen it before it was expoſed to the air 
« one minute, notwithſtanding what Dr Briggs ſaith to the cons 
«trary,' etc. But Dr Briggs? opinion is, Humor cryſtallinus, 
« ni ae ri diatius expoſitus, vel leniter coctus, inſtar lactis, eu- 
« ticulam non acquirit : quae vero improprie, tunica aranea dici- 
tur, cum ſit tantum adventitia, ut in oculo bovis recens erecto 
« appareat.*” Briggs Ophthalm. c. 3. | 

The cryſtalline humour beiug of a double ſubſtance, outward- 
ly like a jelly, towards the centre as conſiſtent as hard ſuet, up- 
on occaſion whereof its figure” may be varied ; which variation 
may be made by the ligamentum ciliare; Dr Grew doth, upon 


power of making the cryſtalline more convex, as well as of mo- 
ving-it to or from the retina. See Grew's Coſmolog. Sacr. I. 1. c. 4. 
Now, it is certain, by the laws of optics, that ſomewhat of this 


proceeding from nigh objects do more diverge, and thoſe from 
liltant objects leſs: which requires either that the cryſtalline hu · 
mour ſhould be made more convex, or more flat; or elſe an 
elongation, or ſhortening of the eye, or of the diſtance between 
the cryſtalline humour and the retina, | 

But although Dr Briggs, ſo good a judge, denies the tunica 
cryſtallina, contrary to the opinion of moſt former anatomiſts ; 
yet there is great reaſon to conclude he was in a miſtake, in 
my opinion, from the obſervations ef the French anatomiſts, of 
the cryſtalline of the eye of the gemp or chamois, who ſay, the 
' membrana arachnoides was very thick, and hard, ſo that it was 
( ealily ſeparated from the cryſtallinus.* P. 145. 3 

The ſame. anatomiſts alſs favour the ſurmiſe of Dr Grew, 
© This [contraction of the fibres of the ligamentum ciliare on one 
' fide, and dilatation on the other] would make us think that 
i theſe fibres of the ligamentum ciliare, are capable of contraction, 
' and voluntary dilatation, like that of the fibres of the muſcles ; 
' and that this action may augment, or diminiſh the convexity 
of the eryſtallinus, according as the need which the diſtance of 


ly and diſtinctly.“ Anat. Deſcr, of a bear, p-. 49+ 
Icould, diſſected many eyes of birds, beaſts, and fiſhes, I mani- 


feſtiy found the membrana arachnoides, and will undertake ts 
ſhew it any one, with great caſe and certainty. It is indeed ſo 
a : L 2 | 
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theſe accounts, not doubt to aſcribe to the ligamentum ciliare, a 


is abſolutely neceſſary to diſtin viſion, inaſmuch as the rays 


the objects may make it to have on the eye, to ſee more claur-* 


Since my penning the foregoing notes, having as critically 28 
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to or from the retina, by the help of the ciliar liga. 
ment (ee), according as objects are far off or near; 
becauſe theſe things are what are uſually taken notice 


tranſparent, as not to be ſeen diſtin from the cryſtalline. But 
if the cornea and uvea be taken off before, or the vitreous hy. 
mour behind it, and the outſide of the cryſtalline be gently cut, 
the arachnoides may be ſeen to open, and the cryſtalline will ea. 
fily leap out, and part from the ligamentum ciliare; which other. 
wiſe it would not do: for it is by the arachnoides braced to the 
ligamentum ciliare. This membrane or tunic, in the ox, is ſo 
ſubltantial and ſtrong, though thin, that it yields to, or ſinks 
under the ſharpeſt lancet, and requires (for ſo thin and weak x 
membrane in appearance) a ſtrong preſſure to pierce it. 

(ee) As birds and f ſhes are in divers things conformable, ſo in 
ſome fort they are in their eye, to enable it to correſpond to all 
the convergences, and divergences of the rays, which the ya- 

riation of each of the mediums may produce. For this ſervice 
the tunica choroides ¶ in fiſhes] hath a muſculous ſubſtance at the 
=»—T<-itom of it, lying round the optic nerve, at a ſmall diſtance 

from it; by wtich means I imagine they are able to contrad, 

ard dilate the choroides, thereby to lengthen and ſhorten the 

eve: for the helping in which ſervice, I imagine it is that the 

ctioroides and fclerotica, are. in a f: t mature parted, that the 

choroides may have the greater I.berty of aQirg-upon the hy 
_ mours within, 

But in birds, T have myſelf found, that although the choroides 
be parted From the fclerotica, yet the choroides bath no mulicle, 
but inſtead thereof, a curiovs pectinated work, ſeated on the op- 
tic nerve, repreſented in Fig. 2. In which, c. a. e. b. d. repre 
ſents the choroides and ſclcrotica; a. b. the part of the optic 
nerve that is within the eye; v. v. v. the vitreous humour; 2 f. 
g. b. the pecten; b. i. the cryſtalline. For the reception of this 
peter, the optic nerve comes farther within the eye, than in o- 

tber creatures. The ſtructure of this pecten is very like that of 
the ligamentum ciliare: and in the eye of a magpy, and ſome o- 
thers, I could perceive it to be muſculous cowards the bottom 
This pecten is to firmly fixed unto, or-embodied in the vitreous 
humour, that the vitreous humour hangs firmly to it, and is not 
ſo eaſily parted from it. By which means all the motions of the 
pecten are eaſily communicated to the vitreous humour, and in- 
deed to all contained in the choroides. And foraſmuch 3s the 
cryſtalline is connected to the vitreous humour, therefore allo 
the alterations in the vitreous humour affect alſo the cryſialline; 
and the cryſtalline hereby brought nearer unto, or farther from 
the retina, as occaſion is. I | 
Beſides all which obſervables in the choroides, and inner eye, 

I have alſo found this farther remarkable in the ſelerotica, and 


great probability) nor laſtly, its »dmirable approach 
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of: but that which I ſhall obſerve is, the prodigious 


art and _—_ of its conſtituent parts, it being, ac- 
cording to ſome late nice microſcopical obſervati- 
ons (F), compoſed of divers thin ſcales, and theſe made 
up of one ſingle minuteſt thread or fibre, wound 


outer-part of the eye of birds, viz. that the fore- part of the ſele- 
rotica is horney and hard, the middle part thin and flexible, and 
braces intervene between the fore and hind-part, running between 
the choroides and ſclerotica; by which means the cornea, and 
back-part of the eye, are brought to the ſame conformity, that 
the reſt of the eye hath. | ; „„ | 
The great end and deſign of this ſingular and curious apparatus 
in the eyes, both of birds and fiſhes, I take to be, 1. To enable 
thoſe creatures to ſee at all diſtances, far off, or nigh ; which, 
eſpecially in the waters, requireth a diiferent conformation of 
the eye. In birds alſo, this is of great uſe, to enable them to 


ſee their food at their bill's end, or to reach the utmoſt diſtances 


their bigh flights enable them to view ; as to ſee over great tracks 


of ſea or land, whither they have occaſion to fly; or to ſee their 
food or prey, even ſmall. fiſnes in the waters, and birds, worms, 


etc, on the earth, when they ſit upon trees, high rocks, or are 


their eye to all the various refractions of their medium. Even 
the air itſelf varies the refractions, according as it is rarer or 
denſer, more or leſs compreſſed; as is manifeſt from the learned 
and ingenious Mr Lowthorp's experiment in Phil. Tranſ. No. 257. 
and ſome other experiments ſince of the before-commended Mr 
awkſbee, both in natural, rarified, and compreſſed air; in each 


p. 175, etc. 
Beſides this conformity in general, between the eyes of birds 
and fiſhes, Du Hamel tells us of a fingular conformity in the cor. 
orant's eye, and that is, that the cryſtalline is ale; as in 
ſhes, to enable it to ſee and purſue its prey under water: which 
J. Faber, in Mr Willoughby, ſaith, they do with wonderful 
ſwiftneſs, and for a long time.“ Will. Ornithol. p. 329. 
( ff The cryſtalline humour, when dried, doth manifeſt! 
iough appear to be made up of many very thin ſpherical lami- 
dae, or ſcales lying upon one another. Mr Lewenhoeck reckons 
here may be two thouſand of them in one cryſtalline, from the 
dutermoſt to the centre. Every one of theſe ſcales, he faith, 
e hath diſcovered to be made up of one ſingle fibre, or fineſt 
bread wound, in a moſt ſtupendous manner, this way, and that 
"ay, ſo as to run ſeveral courſes, and meet in as many centres, 
Ind yet not to interfere, or croſs one another, in any one placcs 
n oxen, ſheep, hogs, dogs, and cats, the thread ſpreads inro 
bree ſeveral courſes, and * as many centres; ian nales 
| | 3 
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hovering high in the air. 2. To enable thoſe animals to adapt 


f which, the refractions conſtantly varied in exact proportion 
o the rarity or denſity of the air. Vide Hawkſbee's Exp. 
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ſide (4h). But moſt of theſe things have been treated 


126 Of the EYE. Boox INV. Ml © 


round and round, ſo as not to croſs one another in thir 
any one place, and yet to meet, ſome in two, and eacl 
ſome in more different centres; a web not to be wo. Ml of e 


ven, an optic lens, not to be wrought by any art leg WM but 
than infinite wiſdom. the 


Laſtly, To conclude the parts of this admirable fame 
organ, I ſhall only make one remark more, and tha way 
about its nerves. And here among others, the ad. eye 1 
mirable make' of the optic nerves might deſerve to he I. 
taken notice of in the firſt place, their medullary call } 
part (gg) terminating in the brain itſelf, the tegument Ml mira 
propagated from the meninges, and terminating in in, 
the coats of the eye, and their commodious inſertions Tt 


Into the ball of the eye, in ſome directly oppoſite u provi. 


the pupil of the eye, in others obliquely towards one and ſ 


of, and the convenience hereof ſet forth, by othen % 

that have written of God's works. TI ſhall therefore ta mo 

notice only of one wiſe proviſion the Creator hath mad i che 

about the motion of the eye, by uniting into one, the 100 

x ts AS the rep 

five; but in hares and rabbets only two. In the whole ſurfxe os 

of an ox's cryſta}line, he reckons there are more than twel * of 

thouſand fibres joxtzpoſited. For the clear and right underſtand ies 

ing of the wanner of u hich admirable piece of mechaniſm, I f ſo 

refer to his cuts and deſcriptions in Phil. Tranſ No. 165, and 19} 3 
The truth Fereof I have heard ſome ingenions men queſtion; . 
but it is what Imyſelf have ſeen, and can ſhew to any boch te _ 
with the help of a good microſcope. | | — em 

(28) S. Malpigbi obſerved the middle of the optic nerve cf t. , tere; 
fword filh, to be nothing elſe but a large membrane, folded . are 
cording to its length in 9 doubles, almoſt like a fan, H. t. 

inveſted by the dura water; whereas in land animals it is a but " nodyr 

dle of fibres. Vide Phil. Tranſ. No. 27. ; tag. 3 
(% * Certiffimum eſt, quod in omnibus oculis humanis, qu cum 0 

e faltem mihi. diſſecare contingit, nervus opticus pupillae e d col. 1 
metro opponitur,' etc. Brigg's Ophthal. cap. 3. ſeQ. 15. | E 
Willis de Anim. Brut. p. 1. c. 15. 5 1 

« Nervi optici in nobis, item in cane, fele, et in caeteris ſuHverz - 5 

« ſan animalibus calidis, ad fundum oculi delat! pupillae region Anot 

_« proſpiciunt, dum interim in aliis quadrupedibus, uti etiam! OW 
© piſcibus et volucribus,” oblique ſemper tunicae ſclerotidi ui. + u 
© runtur. Willis ib. cap. 7. ſect. 12. | « i 30 


iso days 
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each of which ſending its branches into each muſele 
of each eye, would cauſe a diſtortion in the eyes; 
but being united into one, near their inſertion into 
the brain, do thereby cauſe both eyes to have the 
ſame motion; ſo that when one eye is moved this 
way and that way, to this and that object, the other 
eye is turned the ſame way alſo. 1 

Thus from this tranſient and flight view, I may 
call it, of the parts of the eye, it appears what an ad- 
mirable Artiſt was the contriver thereof. And now 
in 


The ſeventh and laſt place, let us conſider what 
proviſion this admirable Artiſt hath made for the guard 
and ſecurity of this ſo well formed organ (kk). And 


(i) This pair is united at its riſe; whence: is commonly 
t drawn 2 reaſon why one eye being moved towards an object, 
' the other is directed alſo to the ſame.” Gibſon's: Anat. book 
li. chap. 11. So Bortholine Anat. Libellus iii. cap. 2, | | 
(% Arnong all the other ſecurity the eye hath, ve may reckon 
the reparation of the aqueous humour; by which means the eye 
when wounded, and that in all appearance very dangerouſly: too, 
doth often recover its ſight: of which Bern. Verzſacha gives 
divers examples ancient and mode fn. One is from Galen, of a 
boy ſo wounded, that the cornea fell, and became flaceid, bat 
yet recovered his fight. Other ſuch like inſtances he gives from 
Realdus Columbus, Rhodius, and Tulpius; and one that he cu- 
red himſelf, in theſe words; Ego in nobiliſſi mi viri filiola fi- 
' milem caſum obſervavi; haec dum levibus de canfis cum Ffratre 
b altercarea, iſte iracundia percitus eultellum ſeriptorium appre- 
 hendit, et ſororis oculo vulnus infligit, inde humor aqueus ef- 
* fuxit Vocatus praeſentem chirurgum juſſi ſequens collyrium 
* anodynum et exſiccans tepide ſaepius admovere. R aq; Plan- 
tag 3 iv. Reſar. Sanicul. Euphraſ. ana Trocbiſe. alb. Rhaſ. 
«cum Opio 9 ij. Tutiae pp. 9 j. Croci orient. ß. M. Hoe 
ecollyrium inflammationem compeſcuit, vulnus ſiccavit et ſana- 
vit. Hine poſt aliquot menſes humor aqueus ſucere vit - Nam 
viſus, ſed dediligr, cum ſummo parentum gaudio redi vit. B. 
Verz:ſchae Obſerv. Medicae. Obſ. 14 rar d md 
Another cure of this kind, was experimented by Dr Daniel 
lajor, upon a gooſe, Ann. 1670. the aqueous humour of both 
Whoſe eyes they let out, ſo that the eyes fell, and the gooſe be- 
came quite blind: but without the uſe of any medicine, in about 
iso days time nature repaired the watery humour again, the 


3 
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third pair of nerves, called the motory nerve (ii), 
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here we ſhall find the guard equivalent to the uſe and 
excellency of the part. The whole organ fortified 
and fenced with ſtrong, compact bones, lodged in a Non 
ſtrong, well made ſocket, and the eye itſelf guarded Henin 
with a nice made cover (%. Its humours, and itz 


eyes returned to their former turgency, and the gooſe was in a 
week after produced ſeeing, before twenty eight or thirty ſpee. 
tators. Ephem. Germ. T. 1. Add. ad Obſ. 217, 


From the ſame cauſe, I doubt not, it was that the eye of, 
gentleman's daughter, and thoſe of a cock, when wounded, ſo 


that the cornea ſunk, were reſtored by a Lithuanian chymiſt, a 
that paſſed for a conjurer, by the uſe of a liquor found in May, Mind. 
in the veliculae of elm. Of which ſee Mr Ray's Catal. Cantab. in Meret. 
Ulmus, frem Henr. ab Heers. - _ | ſpielc 
(51) Palpebrae, quae ſunt tegumenta oculorum, mollifime oft ll 
* taftu, ne laederent aciem, aptiſſimae factae, et ad claudends WM 6411 
« pupillas, ne quid ineide ret, et ad aperiendas ; idque providit keularl; 
ut identidem fieri poſſet cum maxima celeritate. Munitaeque pwper 
« ſunt palpebrae tanquam vallo pilorum : quibus et apertis ocu- To tl 
lis, G quid | incideret, repelleretur, et ſomno conniventibus, Wiſo gu 
cum oculis ad cernendum non egeremus, ut qui, tanquam invols Which D 
© ti, quieſcerent. _ Latent practerca utiliter, et excelſis undique WW qyiby: 
4 partibus ſepiuntur. Primum enim ſuperiora ſuperci}.*s obdud not te 
© ſudorem a capite, et fronte defluentem repellunt. Genae deirde porta 


© ab inferiore putantur ſubjectae, levite rque eminentes.” Cic. de globun 


Nat. Deor. 1. 2. c. 57. - © he ; | | deſtize 
.-- Tully, in the perſon of a Stoic, having ſo well accounted for WW aum de 
the uſe of the eye-lids, I ſhall, for a further manifeſtation of the ¶ ¶ ineurſu 
Creator's contrivance and ſtructure of them, take notice of two Tk ww 
or three things: 1. They conſiſt of a thin and flexible, but firong , bead 
fkin, by which means they the better wipe, clean, and guard the ib; or 
cornea 2. Their. edges are fortified. with a ſoft cartilage, by c, (el 
which means they are not only enabled the better to do their d lon 5 
office, but alſo to cloſe and ſhut the better. 3. Out of theſe ce of. 
cartilages grows a palliſade of Riff hairs, of great uſe to warn the on mad 
of the invaſion of dangers, to keep off motes, and to ſhut out toe deſtitu 
exceſſive light, ets. and at the ſame time to admit of, througb : for * 
their intervals, a ſufficient paſſage for objects to approach the land- an 
eye. And it is remarkable, that theſe hairs grow but to a cer do, ſo 
tain, commodious length, and need po cutting, as many other their oc 
hairs of the body do: alſo, that their points ſtand out of the And no: 
way, and in the upper- lid bend upwards, as\they do downwards iſe and 
in the lower lid, wanders lays 4 are well adapted to their alt (um) At 
From which laſt obſervables, we may learn how critical and net rotica - 
the great Author of nature hath been, in even the leaſt and nent it is 
trivial conveniencies belonging to animal bodies; for which teig lengthe 
' ſon I have added it to Tully's remarks. And more might bee (4%. 


been added too, as particularly concerning the curious ſtrucluft 


their tender, curious uſes ; but the coats without are 
context and callous, firm and ſtrong. And in ſome 
animals, particularly birds (mm), ſome part of thoſe 


oy lodgment of the right muſcle, which opens the eye-lids ; 
ind the orbicularis, or circular one, that ſhuts them; the nice 
zpparatus of glands that keep the eye meiſt, and ſerve for tears; 


goth exhibit his ſocial affeQtions by ſuch outward tokens as tears; 
he nerves alſo, and other organs acting in this miniſtry, I might 
iſo ſpeak of the paſſages for diſcharging the ſuperfluous mot» 
ure of the eyes through the noſtrils, and much more of the like 
ind. But it would take up tco much room in theſe notes; and 
herefore it ſhall ſuffice to give only ſuch hints as may create a 
ſpicion of a noble ceconomy and contrivance in this, I bad al- 
oft ſaid, leaſt conſiderable part of the eye. But for particulars 
ſhall refer to the auatomiſts; and for ſome of theſe things, par- 
ticularly to Dr Willis's Cereb. Anat. and de Anim, Brut. and Mr 
pwper's elegant cuts in the 12th tab. of his Anatomy. | 
To the eye-lids we may add another guard afforded the eyes of 
oſt quadrupeds, birds, and fiſhes, by the nictitatiag membrane, 
hich Dr Willis gives this account of ; © Plurimis e 
quibus muſæulus ſuſpenſorius adeſt (which limitation he neede 

not to have added) etiam alter membranoſus conceditur, qui 
juxta interĩorem oculi canthum ſitus, quando elevatur, oculi 
globum fere totum obtegit. Hujus uſus eſſe videtur, ut cum 
beſtiae inter gramina, etc- capita ſua propter victum capeſſen- 
dum demergunt, hie muſculus oculi pupillam, ne a ſtipularum 
ineurſu feriatur, occulit munjtque.* De Anim. Brut. p. 1. e. 155 


$ head into ſuch places of annoyance, as beaſts, and other ani. 
als; or if he hath,” he can defend his eyes with his hands. But 
cds, (who frequent trees and buſhes), and quadrupeds, (hedges 
d long graſs),- and who have no part ready, like the band to 
nee off annoyances ; theſe, I fay, have this incomparable pro- 
bon made for the ſafety of their eyes. And for filhes, as they 
e deſtitute of eye-lids, becauſe in the waters there is no o0cca« 
dn for a defenſative againſt duſt and motes, offenſive to the eyes 
land- animals, nor fo moiſten and wipe the eyes, as the eye; 


| their occaſions, without the addition of the eye-lids. 

And now, if we reflect, are theſe the works of any thing but 
iſe and indulgent Agent? ; | 
(mm) Although the hardneſs and firmneſs of the adnata, or 
erotica in birds, is a good guard to their eyes, yet L do not 
uk it is made thus, ſo much for a defence, as to miniſter te 


Re (dd), 
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ward tunics, are indeed tender, tionate to 


ogether with the reaſun why man alone, who is a ſocial animal, 


This membrane man bath not, he having little occaſion to thruſt. 


do, ſo the nictitating membrane is an abundant proviſion for 


e lengthening and ſhorteniug the eye, mentioned before in 
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o here and there as our occaſion calls us. We can, 


ge bowels of the earth, deſcend to the bottom of the 


equire wealth, to increaſe our knowledge, or even 
nly to pleaſe our eye and fancy. We can now look 
out us, diſcern and ſhun the precipices and dan- 
rs which every where incloſe us, and would de- 


aavens and the earth, thoſe admirable works of God 
hich every where ſurround us, and which would be 


this noble ſenſe, preſent their glories to us (pp), 


eye. „Nobis, faith he, fuit per ſuaſiſſimum, atheiſmum, quem 
yocant ſpeculativum, h. e. obfirmatam de Deitate in nniverſo 
nulla perſuaGonem, habere locum aut inveniri non poſſe in eo 
homine, qui vel unius corporis organici, et ſpeciatim oculi fa- 
bricam attento animo aſpexerit.' Sturm, Exerc. Acad. g de 
I, Organ. et Rat. in Epilogo. | 
mſelves to the eye, are manifeſtly painted on the retina, and 
pt not erect, but inverted as the laws of optics require; and is 


re the vitreous humour on the back part of the eye, and clap- 
Ws over it a bit of white paper, or the ſkin of an egg; and then 


keyed room. By which means we have a pretty landſkip of 
objects abroad invertedly painted on the paper, on the back 
the eye. But now the queſtion is, how in this caſe the eye 
mes to ſee the objects ere? Monſieur Cartes's anſwer is, Noe 
tia illius ex nulla imagine pendet, nec ex ulla actione ab objec- 


teryi expullulant.——E. G. Cogitandum in oculo ſitum ca- 
illamenti nervi optici reſpondere et alium quendam partis 
erebri qui facit ut anima ſingula loca cognoſcat, quae jacet 
I recta, aut quaſi recta lines; ut ita mirari non debeamus core 
ora in naturali ſitu vide ri, quamvis imago in oculo delineata 


dIyncux anſwereth thus; © The eye is only the organ or in- 
irument, it is the ſoul that ſees by means of the eye. To in- 
Pure then how the ſoul perceives the object erect, by an in- 
erted image, is to inquire into the ſoul's faculties but 
reſt and inverted-are only terms of relation to up and down; 
r farther from, or nigher to the centre of the earth, in parts 
f the ſame thing. But the eye, or viſive faculty takes no 
tice of the internal poſture of its own parts, but uſeth them 


| 


need be, ranſack the whole globe, penetrate into 


K: travel to the fartheſt regions of this world, to | 


roy us. And thoſe: glorious objeQts which fill the 


; nothing to us, without being ſeen, do, by means 


(pp) The glorious landſkips, and other objects that preſent 
nifeſt to the eye from monſieur Cartes's experiment, of laying. 
cing the fore-part of the eye to the hole of the window of a 


s veniente, ſed ex ſolo ſitu exiguarum partium cerebri, e quibus 


ontrarium habeat.” Dioptr. c. 6. But our moſt ingenious Mr 
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ing what is ſald by the motion of the fips. My very ingenie 


CH 


and fill us with admiration and pleafure. But Irie litt. 
not expatiate in the uſefulneſs and, praiſes of thu and 


fenſe, which we receive the benefit of every momen,M 1. 
and the want, or any defect of which, we lameni bod) 
among our greateft misfortunes. | com. 
Leaving then this ſenſe, I ſhall proceed to the oi ſpeec 
ther four, but more briefly treat of them, by reaſoſ i guar 
we have ſo ample a ſample of the divine art in d and 
laſt, and may preſume that the ſame is exerted in i ¶ ince 
as well as one. For a demonſtration of which, [part ; 
us, in the next place, carry out ſcrutiny to the ſenſi the p 
of hearing. 12 e e of the 
83 ; | and r 
CHAP. III. fiend, 
| bs 2 x ; nov, 
1 | 4 ' ſiſter, 
Of the Senſe of HEARING. leaſt | 
JJ OT THINTRLs obs OS S ITY 
AoOncerning the ſenſe of Hearing, I hall u- d 
| notice of two things, the organ, the ear; 1 child: 
its object, ſound. © : _— retain 
I. For the organ, the ear; I ſhall paſs by its calf}: «| 
venient number of being double, which, as in i Such 
laſt ſenſe, ſerves for the commodious hearing eas 
way round us; as alſo a wiſe proviſion for the uff n; 
loſs or. injury (a) of one of the ears. But I fall BF chitare 
| DE: EN es os ' percein 
© ay an inſtrument only, contrived by nature for the exerciſe Wi ünce,! 
© ſuch a faculty. Let us imagine; that the eye (on its lon e ca 
© part) receives an impulſe [by a ray from the upper part of "outh 
.* object}; muſt not the viſive faculty be neceſſarily directed he that oi 
© by. to confider this ſtroke, as coming from the top rathert ſhe can 
the bottom {of the object], and conſequently be dirette her ow 
* conclude it the repreſentation of the top? Hereof we may Wiſh ©2"'d n 
« ſatisfied, by ſuppoſing a man ſtanding on his head. For he fuled n. 
though the upper parts of the objects are painted on the 1h ſeeth th 
parts of the eye, yet the objects are judged to be erect. vi the nig] 
© is ſaid of ere, and reverſe, may be underſtood of ſiniſter 2 candle 
dexter.“ Molyn. Dieptr. Nov. part 1. prop. 28. whole n 
(a) 1 preſume it will not be ungrateful te take notice here her lang 
the admirable, as well as vſcful ſagacity of ſome deaf peri eving ! 
that have learned to ſupply their want of hearing by underſtao ng ” 
urnet's 


\ 
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little infiſt upon its ſituation, and its admirable fabric 
and parts. 1 Fa 1 8 1 e 
1. It is ſituated in the moſt convenient part of the 
body, like as I ſaid the eye is, in a part near the 
common ſenſory in the brain, to give the more 
ſpeedy information; in a part where it can be beſt 
guarded, and where it is moſt free from annoyances 
and harms itſelf, and where it gives the leaſt annoy- 


ance and hindrance to the exerciſes, of any other 


part; in a part appropriated to the peculiar uſe of 
the principal ſenſes, in the moſt lofty, eminent part 
of the body, where it can perceive the moſt objects, 
and receive the greateſt information: and laſtly, in a 


friend, Mr Waller, R. S. S-cr. gives this account : © There live 
now, and have from their birth, in our town, a man and his 
' ſiſter, each. about fifty years old, neither of which have the 
leaſt ſenſe of hearing. yet both of theſe know, by the mo- 
tion of the lips only, whatever is ſaid to them, and will anſwer 
3 to the queſtion propoſed to them. The mother. 
„told me they could hear very well, and ſpeak when they were 
child ren, but both loſt that ſenſe afterwards, which makes them 
retain their ſpeech ; though that, to perſons not uſed to them, 
'is a little uncouth and odd, but intelligible enough.“ Phil. 
Tranſ. No. 312. | — * 
Such another inſtance is that of Mr Goddy, miniſter of St 
Gervais in Geneva, his daughter. She is now about. ſixteen. 
years old. Her nurſe had an extraordinary thickneſs of hear- 
ing; at a year old, the child ſpake all thoſe little words that 
children bggin to ſpeak at that age, At two years, old, they, 
perceived ſhe wy loſt her hearing, and was ſo deaf, that ever 
ſince, though ſhe hears great noiſes, yet ſhe hears; nothing that, 
* one can ſpeak to her. — But by obſerving the motions of the 
mouth and. lips of others, ſhe hath acquired ſo many words, 
that out of theſe ſhe hath formed a ſort of jargon, in which 
ſhe can hold converſation whole days with thoſe that can ſpeak. 
her own language. I could underſiand ſome of her words, but 
could not comprehend. a period, for it ſeemed to be but a eon- 
fuſed noiſe. She knows nothing that is ſaid to her, unleſs, ſhe 
ſeetk the motion of their mouths that ſpeak to her; ſs that in 
the night, when it is neceſſary to ſpeak to her, they muſt light 
a candle, Only one thing appeared the ſtrangeſt part of the 
whole narration : ſhe bath a ſiſter, with whom ſhe hath practiſed 


lying her hand on her ſiſter's mouth, ſhe Can perceive N 
het 57 7 aith, and ſo cau diſcourſe with her in the night.“ Biſhop 
urnet's Let. 4. p. 248. | | 


her language more than with any other: and in the night by 
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=. - Of the EAR. Book IV, C1 
part in the neighbourhood of its ſiſter ſenſe the eye, HA 
with whom it hath peculiar and admirable commy. air 
nication by its nerves, as I intend to ſhew in its ſtu 
Proper place. In reſpect then of its ſituation and too 
place in the body, this ſenſe is well deſigned and con- In 


trived, and may ſo far be accounted the work of pro 
ſome admirable Artiſt. But, 1 out 
2. If we ſurvey its fabric and parts, it will appear whi 
to be an {admirable piece of the divine wiſdom, art, hab 
and power. For the manifeſtation of which, let us qua 


diſtinctly ſurvey the outward and the inward part of ff tot 


its curious organ. 9 YE 5 
1. For the outward ear: if we obſerve its ſtruc. | 
ture in all kinds of animals, it muſt needs be ac. 0 
knowledged to be admirably artificial, it being ſo 5 
nicely prepared and adjuſted to the peculiar occaſi· es 


ons of each reſpective animal. In man (6), it is of a WW *d 
form proper for the erect poſture of his body. In Wl 
birds, of a form proper for flight; not protuberant, bete 
| becauſe that would obſtruct their progreſs, but cloſe WF with 


tive a 
(60 I cannot but admire that our moſt eminent modern anato» _ 
miſts. ſhould. not agree, whether there be any muſcles in the out- . 
ward ear of man or not. Dr Keil ſaith there are two; Dr Drake oak 
the ſame number; and Dr Gibſon makes them to be four. 80 Ae 
alſo doth monſicur Dionis, and ſo did the ancient anatomiſts: but ane 
Pr Schelhammer expreſsly denies there are any, and faith, * Sedux: Ps 
it autem reliquos brutorum anatome, in quorum pleriſque tales 3 
muſeuli plures inveniuntur; putarunt autem fortaſſis ignomi- thougt 
© nioſum Kowini, fi non et his inſtructus eſſet, et minus inde per- "ik 
« feftum animal fore.“ Schel. de Auditu, p. 1. c. 1. ſet. . But WWF: 
Valſalva, who wrote very lately, and is very accurate in his ſurvey tympa 
of the ear, ſaith, © Muſculi auriculae poſteriores quandoque qur fr is 
tuor, quandoque duo; ſed ut plurimum tres adnotantur ; et length 
« quando ſolum duo ſe manifeſtant, tune unus ex illis duplicato the ſh 
© tendine verſus concham deferri ſolet. Horum muſculorum in dart © 
© numero varietatem non ſolum in diverſis; vexum etiam in eo- ek a 
dem ſubjecto quandoque vidi—Ex quibus differentiis ſuborta WW ſmall i 
« ſunt ere diſcrepantiae in horum muſculorum numero, et proceſs 
poſitu:— quod non eveniſſct, ſi pluries in diverſis corporibus I vith v. 
lidem muſculi quaeſiti eſſent.“ Ant. Mar. Valſalva de Aur. Hu. nd. of 
man. c--1. ſect. 6. But Dr Drake thinks ſome of Valſalya's mol WF, 1 
cles the product of fancy. Mr Cowper makes them to be three, Wi ;. onl 


one attollent, and two retrahent muſcles, See Anat. Tab. 12 Wl freq; 


— 


* 


and covered, to afford the eaſier paſſage through the 
air. In quadrupeds, its form is agreeable to the po- 
ſture, and ſlower motion of their bodies; and in theſe 
too, various, according to their various occaſions. 
In ſome large, erect, and open, to hear the leaſt ap- 
proaches of danger (c); in others covered, to keep 
out noxious bodies. In the ſubterraneous quadrupeds, 
who are forced to mine and dig for their food and 


habitation, as a protuberant ear, like that of other 


quadrupeds, would obſtruct their labours, and be apt 
to be torn and injured; ſo they have the contrary (d), 
their ears ſhort, lodged deep and backward in their 


() Inter caetera [animalia aurita] maxime admirabilis eſt au- 

« ris leporinae fabrica, quod cum timidiſſimum animal fit, et pror- 
« ſis inerme, natura id tum auditu acutiſſtmo, tanquam hoſtium 
« exploratore ad praeſentienda pericula, tum pedibus cen armis 
ad currendum aptis muniſſe videtur.“ A. Kircher's Phonurg . I. 2. 
ſect. 7. Tee hnaſ. 2. ES, 945 | 
(d) Moles have no protuberant ear, but only a round hole 
between the neck and ſhoulder; which ſituation of it, together 
with the thick, ſhort fur that covers it, is a ſufficient defenſa- 
tive againſt external annoyances. The meatus avditorius is long, 
round, and cartilaginous, reaching to the under part of the ſkull. 
Round the inſide runs a little ridge, reſembling two threads of 
a krew; at the bottom whereof is a pretty inlet leading to the 
drum, made, on one fide, with the aforeſaid cochleous ridge, 
and on the other with a ſmall cartilage. I obſeryed there was 

ccrumen in the meatus. F 's 

As to the inner ear, it is ſomewhat ſingular, and different from 
that of the other quadrupeds, and much more from birds; al- 
- though I have met with ſome authors that make it agreeable with 
that of birds. There are three ſmall bones only, all hollow, by 
which the drum, to uſe the old appellation, or the membrana 
tympani, as others call it, acteth upon the auditory nerve. The 
firſt is the malleus, which hath two proceſſes nearly of equal 
length; the longer of which is braced to the membrana tympanis 
the ſhorter to the fide of the drum, or os petroſum; the back 
part of it reſembles the head and ſtalk of a ſmall muſhroom, 


—_— 


ſuch as are pickled. On the back of the malleus lies the next 


ſmall bone, which may be called the incus, long and without any 
proceſs, having ſomewhat the form of the ſhort ſcoop where- 
with watermen throw the water out of their wherries. To the 
end of this, the third and laſt ſmall bone is tacked by a very 
tender brace. This little bone bears the office of the ſtapes, but 
is only forked without any baſe. One of theſe forks; is; at one 
feneſtra, or foramen, the other at another; in which feneſtrae 
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head, and paſſing to the under part thereof, and all th 
ſufficiently fenced and guarded. And as for inſects, on 
reptiles, and the inhabitants of the waters, if they fir 
enjoy this ſenſe, as there is great reaſon to think they he. 
do, it may probably be lodged commodiouſly un. 80 
der the ſame ſecurity and guard, as the ſmelling, or ge, 
ſome other ſenſe is. 5 tot 
And moreover, as the form of this organ is various att 
in various animals, ſo in each of them its ſtructure ig tiot 
very curious and obſervable, being in all admirably con- not 
trived to collect the wandering, circumambient im. repe 
preſſions and undulations of found, and convey them BW pro 
to the ſenſory within. If I ſhould run over the ſeve. gus 
ral genera of animals, we might find a notable BMW diou 
Proſpect of the handy-work of God (e), even in Weed 
I apprehend the forks are tacked to the auditory nerve. Theſe ſuffie 
feneſtrae (equivalent to the feneſtra ovalis, and rotunda in other) 
are the inlets into the cochlea and canales ſernicirculares, in obich Iſfeth 
the auditory nerve lietb. The ſemicircular canals lie at a diſtance 6 ml 
From the drum, and are not lodgcd,' as in other animals, in a A 
ſtrong, thick body of bone, but are thruſt out within the ſkull, ſub: 
-making an antrum, with an handſome arch leading iato it, into Ut: 
which a part of the brain enters. : he fi 
One leg of the malleus being faſtened to the membrana tym ¶ miſt ( 
Pani, and the incus to the back of the malleus, and the top of ks 
that to the top of the ſtapes, and the forks or branches of the V 
ſtapes to the auditory nerve, I obſerved that whenever I moved 
the membrane, all the little bones were at the ſame time moved, whiel 
and conſequently the auditory nerve thereby affected alſo. takin 


1 hope the reader will excuſe me for being ſo partie lar in this quick 
organ only of the mole, a deſpiſed creature, but as notable an is ſup 


example of God's work, as its life is different from that of other ſo dir, 
quadrupeds; for which reaſon it partly is that J have enlarged on ſound 
this” part differing from that of others, and which no body that « 5. ſed 
I'know'of, hath taken much notice of, and which is not diſcover 5 * 
able without great patience and application; and partly be at of t 
cauſe by comparing thoſe obſervations with book vii. chap. 1 Hepel, tl 
note (e), we may judge how the ſente of hearing is performed. 301 
te) Among many varieties, both in the inner and outer eas, Tho 
< thoſe which appear in the paſſage into the rock- bone, are 1. iſ bearing 
„ markable. For in an owl, that perches on a tree or beam, and with tl 
*:hearkens after the prey beneath her, it is produced farther out ply the 
above than it is below, for the better reception of the leaſt ſound. Wi ceive t 
But in a fox, that ſcouteth underneath the prey at rool!, it i 1 

ionis's 


for the ſame reaſon produced farther out below. In a pole · cat * 
| | : ) Gil 
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this ſo inconſiderable a part of animals. But I ſhatl 


only carry my ſurvey to that of man. And here the 
firſt thing that offereth itſelf to our view, is the 
helix, with its tortuous cavities, made to ſtop, and 
collect the ſonorous undulations, to give them a 
gentle circulation and refraction, and ſo convey them 
to the concha, or larger and more capacious round cell 


at the entrance of the ear. And to bridle the evaga- 


tion of the ſound, when arrived ſo far, but withal 
not to make a confuſion thereof, by any diſagreeable 
repercuſſions, we may take notice of a very curious 
proviſion in thoſe little protuberances, called the tra- 
gus and antitragus of the outward ear, of a commo- 
dious form and texture (7), and conveniently Jod- 
ed for this uſe. The great convenience and benefit 
of this form and contrivance of the outward ear, is 
ſufficiently manifeſt byſthe want thereof, which cau- 
ſeth a © confuſion in the hearing, with a certain mur- 
mur, or ſwooing, like the fall of waters (g)“. 
Another wiſe proviſion of the Creator, is in the 
ſubſtance of the outward ear, which is cartilaginous, 
he fitteſt for this place. For as an ingenious anato- 
miſt (5) obſerves, * If it had been bone, it would 
have been troubleſome, and might, by many ac- 


which hearkens ſtrait forward, it is produced behind, for the 
taking of a forward ſound. Whereas in a hare, which is ver 
quick of hearing, and thinks of nothing but being purſued, it 
is ſupplied with a bony tube, which, as a natural otoeonſtic, is 
ſo directed backward, as to receive the ſmalleſt and moſt diſtant 
ſound that comes behind her.“ Grew's Coſmolog. Saer. I. r- 
5. ſect. 6. | : . 8 2 . 
J) The texture of the tragus ard antitragus is ſofter than 
at of the helix, which ſerveth gently to blunt, not forcibly to 
epel, the ſound in the concha, Lone ates Fat 47 
g) Dr Gibſon's anatomy, chap. 22. book iii. 4 125 
 Thoſe- whoſe ears are cut off, have but a confuſed wax of 
bearing, and are obliged either to form a cavity round the ear 
with their own hands, or elſe to make uſe of a horn, and ap- 
ply the end of it to the inner cavity of the ear, in order to re- 
ceive the agitated air. It is likewiſe obſerved, that thoſe whote 


dionis's Anat. Denonſt. 8. 
(b) Gibſon, Ibid, 
| M 3 


ears jut out, hear better than flat- ea ed perſons?  Monſieus 
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t Eeidents, have been broken off; if fleſh, it woull 
have been ſubject to contuſion.” But indeed z 
"worſe conſequence than this would have enſued ſuch 
a ſoftneſs as that of fleſh, and that is, it would nei. 
ther have remained expanded, neither would it ſo 
kindly receive and circulate the ſounds, but abſorb, 

retard, or*blunt their progreſs into the inward organ, 
ut being hard, and curiouſly ſmooth and tortuous, 
ſounds find an eaſy paſſage, with a regular volutation 
and refraction; as in a well built arch, grotto, or 
"muſical inſtrument, which magnify and meliorate 
ſounds; and ſome of which convey even a whiſper 0 


to a large diſtance (i). But from the outward, let u . 
carry our ſurvey, | ' ple 
2. To the inward part of this admirable organ. bel 
And here we find the moſt curious and artful provi il — 
ſion for every emergency and occaſion. The audito- Wf wont 
ry paſſage, in the firſt place, curiouſly tunneled, Milf cloſe! 
and artfully turned, to give ſounds an eaſy paſlage, gn 


as well as a gentle circulation and refraction ; but Wi moon: 
| * * p : TY ; ; (/) 


(It would nauſeate the reader te reckon up the places famed ears 4 
for the conveyance of whiſpers, ſuch as the priſon of Dionyſu to aff 
at Syrscuſe, which is ſaid to increaſe a whiſper, to a noiſe; be bbe ca 
clapping one's. hands to the ſound of a cannon, etc. Nor the whoſe 
Aqueducts of Claudius, which carry a voice ſixteen miles, and lies but 
many: others both ancient and modern. If the reader hath a mind cauſe x 
to be- entertained in this way, he may find enovgh in Kircher {iſſ'unnele 
Phonurgia. But it may not be irkſome to mention one or tro ( 
of our own in England. Among which, one of the moſt famed isthe Kerem. 
whiſpering place in Glouceſter: cathedral, which is no other than the Bart 
a: gallery above the eaſt end of the choir, leading from one fie erves, 
thereof to the other. It conſiſteth, if I miſtake not, of five , Nam | 
' gles; and fix ſides, the middlemoſt of which is a naked, vncover tale cy 
ed window, looking into a chapel behind it. I gueſs the tus in me: 
whiſperers ſtand at about twenty-five yards diſtance from ont alſeriyz 
another. But the dome of St Paul's, London, is a more con- ut 8 
derable whiſpering-place, where the ticking of a watch; when 10 dulced 
noiſe is in the ſtreets, may be heard from ſide to fide ; yes,! ect, 10. 
whiſper may be ſent all round the dome. And not only in de hink it 
gallery below, but above, upon the ſcaffold, I tried, and feud 00 "4 
- that a whiſper would be carried over 6ne's head round the top of t. par 
the arch, notwithſtanding there is a large opening in the middle = * 
n han 


of it, into the upper part of the dom. rom Ya! 
- o 5 | _ 
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withal ſo as to prevent their too furious ruſhing in, 


Cub. III. 


o 


and affaulting the more tender parts within. 

And foraſmuch as it is neceflary that this . paſſage 
ſhould be always open, to be upon the watch (40; 
therefore to prevent the invaſion of noxious inſects, 
or other animals, (who are apt to make their retreat, 
in every little hole), nature hath ſecured this paſ- 
ſage (/), with a bitter nauſeous excrement (m), af- 
forded from the glands (n) appointed for that pur- 


pole. _ 5 


* Auditus autem ſemper patet ; ejus enim ſenſu etiam dor- 
mientes egemus : a quo cum ſonus eſt acceptus, etiam e ſomno 


« viſco, inhaereſceret.” Cic. de Nat. Deor. I. 2. c. 57. 

It deſerves a particular remayk here, 'that in infants in the 
womb, and newly born, the meatus auditorius is ſhut up ve 
cloſely, partly by the conſtriction of the paſſage, and partly by 2 
glutinous ſubſtance, whereby the tympanum is guarded againſt 
the water in the ſecundine, and againſt the injuries of the air as 
ſoon as the infant is born. 7 1 

(1) It is remarkable, that in moſt, if not all animals, whoſe 
ears are tunneled, or where the meatus auditorius is long enough 
to afford harbour to ear-wigs, or other inſeQs ; that, I Gy, in 
W the cars of ſuch, ear-wax is conſtantly to be found. But in birds, 
whoſe ears are covered with feathers, and where, the tympanum 
lies but a little way within the ſkull, no ear-wax is found, be- 
cauſe _= is neceſſary to the ears ſo well guarded, and ſo little 
tunneled. 

en) The ear-wax was thought, by the old anatomiſts, to be an 
excrement of the brain: © Humor bilioſus a cerebro expurgatus,? 
the Bartholines ſay of it, I. 3. c. 9. But as Schelhammer well ob- 
ſerves, © Nil abſurdius, quam cerebri excrementum hoc ſtatuere. 
Nam et ratio nulla ſuadet, ut in cerebro fieri excrementum 
tale credamus : ———neque viae patent per quas ab eo ſeeluſum 


in meatum auditorium poſſit inde penetrare.“ As to its taſte, . 


* gives inſtances ef its being ſweet in ſome creatures. 
ut Schelhammer ſays, Ego vero ſemper, cum amaritie aliquid 
dulcedinis in illo deprehendi.“ Vide Schel. de Audit. p. 1. C. 2. 
eck. 10. But I could never diſtinguiſh any ſweetneſs in it; but 
dink it inſipid mixed with a bitterneſs. - 7 1 7 

„) * Cerumina amara arteriolis exudantia.“ Willis de Anim. 
rut. par. 1. c. 14. In the ſkin—are little glands, which fur- 
niſh a yellow and bitter humour.“ Monſieur Dionis's Dem. 18. 
a handſome cut of thole glandulac ceruminoſae is in Dr Drake, 
om Valſalva, | | | 


© excitamur. Flexuoſum iter habet, ne quid intrare poſſit, ſi ſim- 
« plex, et directum pateret; proviſum etiam, ut ſiqua minim 
( beſtiola conaretur irrumpere, in ſordibus aurium, tanquam in 
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From hence let us approach the moſt inward parts, Ml * 
in which we ſhall ſee ſtrokes of the moſt exquiſite 0 
art. To paſs over the innate air, that moſt author d 
talk of (o), becauſe there is no ſuch, the paſſage to ſc 
the palate (p), and their uſes, with divers other curi. WM 
ous things that might be named; let us ſtop a little 
at the part containing the reſt, namely, the bone 7) 


Pliny attributes a great virtue to the ear-wax; * Morſus ho- 
* minis inter aſperrimos numeratur: medentur ſordes ex auribus: 
ac ne quis miretur, etiam ſcorpionum . ictibus ſe rpentiumque ſſa- 
© tim im poſitae. Plin. Nat. Hiſt. I. 28. c. 4. And that it hath 
an healing quality, and may be accounted a good balſam, I my. 


ſelf have experienced. pa 
(s) That there is ſuch a thing as the innate air, talked of much * 06 
by moſt authors on this ſubject, Sehelhammer very juſtly, I think, du 
denies; by reaſon there is a paſſage into the inner ear from the me 
throat, through which the innate air may paſs out, and the out ace 
ward air enter in. Vide Par. Alt. p. 2. c. 1. ſet. 10. When by fe. 
ſtopping our breath, and ſtraining, we force the external air in. Mont 
to the ear, it may be heard ruſhing in; and if much be forced 2 
in, it may be felt alſo to beat againſt the tympanum. W _ 
ess 


the paſſage to the throat is by any means ſtopped, as by a cold in 
the head, etc, the hearing thereby becomes dull and blunt; by 
reaſon the communieation between the outward and inward air is 
obſtructed: but when by ſtrong ſwallowing, or ſuch like motion 
of the throat, the paſſage is opened, we perceive it by a ſudden 
fmack or crack, and we immediately hear very elearly; the 
load of feculent air being at that time diſcharged from the inner 
ear. 85 | 
Tt is a wiſe proviſion, that the paſſage for the air into the ear, 
is from the throat; Ut non ſtatim quivis aer exteruus *rrumpere 
« queat (as Schelbammer ſaith, par. ult. cap. 4. ſect. 8.) ſed non- 
© nihil immutatus, ac temperatus, ealore ex medio yentre expy 
© rante; imo fortaſſis non facile alius, niſi ex pulmonibus.” 
(p) Valſalva hath given vs a more accurate deſcription of the 
tuba Euſtachiana, or paſſage to the palate, than any other author; 
to whom I therefore refer, De Aur. Human. c. 2. ſect. 16, etc 
The chief uſe hereof, he thinks, is to give way to the inner 
air, upon every motion of the membrana tympani, the malleus, 
cus, and ſtapes. This paſſage, if it be ſhut vp, deafneſs ehſues: 
of which he gives two inſtances: one a gentle man, who loſt his 
hearing by a polypus in the nofe reaching to the uvula ; the 
other a yeoman, labouring with an uleer above the left ſide (f 
the uvula; which when he ftopt with a tent dipped in medicire, 
he loft his hearing in the left ear, and recovered it, as ſoon # 
the tent was out. Ibid. cap. 5. ſe. 10. | 
(5) * Os [petroſum} ex quo interiores Clabyrinthi] ca vitatum 
© parictes conflati ſunt, album, duriſimum, necnon maxime com- 


Cap. III. 


The particular texture and hardneſs of which, above 
other bones of the body, is very remarkable; where- 
by it ſerves not only as a ſubſtantial guard to the fen- 


matter, that there may be no loſs nor confuſion in 


and entirely to the auditory nerves. 
The next part I ſhall take notice of, may be that fine 


pani (7), with its inner membrane (/); together 
with the four little appendant bones (), and the 


materia setherea ſonorum objettorum impreſſionibus onuſta, 
dum praedictis impingitur parietibus, nihil aut ſeltem fere nihil 
' motus ſui amittat, atque adeo illum qualem ab objectis ſonoris 
( accepit, talem communicet ſpiritui animali contento intra expan- 
' fones rami mollioris nervorum auris.“ Dr Raym. Vieuſlens of 
Montpelier, in Phil. Tranſ, No. 258. 

The tympanum of the ear, or, as Valſalva and the moderns, 
the membrani tympani, was taken notice of as early as Hippocra- 
tes's time. In birds, it is ſtrained towards the outward parts; 
in other animals towards the brain, or inner parts. Monſieur 
Dionis faith, © It is not equally faſtened to the whole circumfe- 
# rence of the bony circle, in which it is inchaſed ; for on the up- 
per ſide jt hath a free diſengaged part, by which ſome can give 
vent to the ſmoke in their mouth.” Demon. 8. That there is 
ſome paſſage I doubt not, but I queſtion whether monfieur Dionis 
ver ſaw the diſengaged part he mentions, . I have myſelf cart- 
ully ſearched divers ſubjects, and do not remember to have 
een any ſach paſſage; and I perceive it eſcaped the diligent 
chelhammer's eye. valſalva alſo, by injecting in through the 
uba Euſtzehiana, could not force any liquor into the _meatus 
uditorivs; but yet he imagines he found the paſſage out in an- 
ther place of the drum, in ſome morbid, = ene ſound bead. 
alfaly, de Aur. Hum. cap. 2. ſet. 8. Mr Cowper alfo affirms 
* is a paſſage by the upper part of the membrane. Anat. Ap. 


(/) Dr Vieuſſens, before named, diſcovered a membrane, 
tenuiſſimae raraeque admodum texturae intra cavitatem tympa- 
ni; as he deſcribes it. Whoſe uſe he ſaith is, 1. © Oeccludens 
labyrinthi Januam impedit ne naturalis puriſſimus ac ſubtiliſſi. 
mus aer intra cavitates—communicationem----habeat cum acre 
aſſo, 2. Labyrinthi baſin calefacit, ete. ubi ſupra.“ Proba- 
ly this double membrane may be ſuch, or after the ſame manner 
It 1s in the tympanum of birds: of which ſee my obſervations 
dook vii. chap. 2+ note (c). | = | 
) The four little bones being treated of by all that have con 
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ſory, but alſo to oppoſe the impulſes of the aetherial 


the ſound; but that it may be conveyed regularly, 


membrane called the tympanum, or membrana tym 


pactum. Id autem a natura ita comparatum elle videtur, ut 
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three inner muſcles to move them, and adjuſt the 
whole compages to the ſeveral purpoſes of hearing, 
to hear all manner of ſounds, loud or languid, harh = 
or grateful (t). ; | p . 


-cerned themſelves about this ſenſe of hearing, ſince their diſcoyę 
Ty, I ſhall take notice of only two things concerning then, 
1. The diſcevery of them is owing wholly to the diligence and 
ſagacity of the latter ages; of which Schelhammer gives this x. 
count from Fallopius: Haee officula antiquis anatomicis----igng. 
© ta fuere; primuſque qui in lucem produxit [malleum et incudem] 
© fuit Jac. Carpenſis; primus quoque procul omni dubio anaty- 
© micae artis, quam Veſalius poſtea perfecit, reſtaurator. Tertiun 
© [ſtapedam]invenit ac promulgavit primus Joh. Phil. ab ingtal- 
e ſia, Siculus, philoſophus, ac medicus doQiffimus. Quartyn, 
Thoma Bartholino teſte, viro longe celeberrimo, Fran. Sylvio 
« debetur.* Schel. ubi ſupra. Cap. 3. ſet. 9. 2. Their difference 
in animals: in man and quadrupeds, they are four, curiouſly 


_ Inarticulated with one another; with an external and intern; bort 
 muſele to draw, or work them, in extending, or relaxing the phu: 
drum; but in fowls the caſe is very different: His unum of WJ ram 
culum ſclym largita eſt natura, quod mobilis, quae in tympann rum 
videtur terminari.“ Id. ib. ſect. 8. Collumellam forte appellar e ot 


« ris: teres euim eſt et ſubtiliſſimum, baſi innitens latiori, rotut- 
dae. Huic adnexa eſt cartilago valde [mobilis J. In the ears 
all the fowl that I could examine, I never found any more tha 
© one bone, and a cartilage making a joint with it, that wa: cally 
©* moveable. The cartilage had generally an epiphyſe, or tw, 
one on each ſide— The bone was very hoard and ſmall, hi 
eving at the end of it a broad plate, of the ſame ſubſtance, ver 
thin, upon which it reſted as on its baſis.“ Dr Al. Moulen i 
Phil. Tranſ. No. 100. | 
Theſe arc the moſt material things I find obſerved by other 
concerning the ears of fowls, and ſome of them hardly, | be 
lieve, obſerved before. To which I ſhall ſubjoin ſome othe 
things I have myſelf diſcoyered, that I preſume eſcaped the ey 
of thoſe moſt curious and inquiſitive anatomifts. Of which ft 
the laſt cited book vii. chap. 2- note (e). | 
(Q-* Videtur * tympanum auditionis inſtrumentum pr 


plicate 
eaſque 
t Sche 


© minare, et quaſi praeparator ium fuerit, quod ſoni impre fon Dr 
© five ſpecies ſenfibiles primo ſuſcipiens, eas in debita pro port drun 
© ne, et apta conformitate verſus ſenſorium, quod adhuc intetu bellici 
ſitum eſt, dirigat: ſimili officio fungitur refpectu auditus, prorſus 
© tunicae oculi pupillam eonſtituentes, reſpectu viſus; utraeqi charge 
© membranae ſpecies ſenſibiles refringunt et quaſi emolliunt, ea e par: 
.< ſenſorio non niſi proportionatas tradunt, cui nudo fi ad vena pl⸗ 
t teneriorem ejus crafin facile laedant, aut obruant. Reeg em do 
* tympanum non audit, fed meliori tutiorique auditioni confi the w 


© $i haec pars deſtruatur, ſenſio adhuc.aliguamdiv, rudi licet u emn - 
do, peragi poſſit; quippe experimento olim in cane facto, d ted t. 
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From this region of the tympanum, I might paſs [ { 


1 
IS. 
J 
* 
by 


—Janitoris officio ut tympanum recte defungi poſſit, expanſum 3 WM 
« cjus pro data occafione ſtringi, aut relaxari debet, veluti ni- ; Þ 
mirum oculi pupilla--Quapropter huic auris tympano, non ſecus = 
ac bellico, machinae ſive taeniae quaedam apponuntur, quae ' BM 
ſaperficiem ejus modo tenſiorem, mods laxiorem reddant : hoc .' 
enim efficiunt tria oſſicula, cum muſculo, etc. Willis de An. 9 
Frut. c. 14 ; | E 14 
For this opinion of Dr Willis, Dr Schelhammer is very ſevere i; 
pon him, deriding the refractions he ſpeaks of; and therefore ſeri- | | 
puſly proves, that they are the humours, not tunics of the eye, 
at refract the rays of light; and then jee ringly demandeth, ' 
ether the ſonorous rays are refracted by paſſing through a dif- 
erent medium? whether the convexity or concavity of the drum A 
ollects thoſe rays into a focal point, or ſcatters them? etc. And | 
en ſaith, Ob has rationes a clariſſ. viri, ac de rè medica prae- 

clare meriti, ſententia non poſſumus non eſſe alieniore ; in quo 

uti ingenium admirer, quoties medicamentorum vires, aut mor- 

borum cauſas explicat, fic ubi forum ſuum egreſſus, philoſo. 

phum agit, ac vel partium uſum, vel chymicarum rerum natu- 

ram ſcrutetur, ejus haud ſemel non modo judicium deſidero, ve- | 
rum aliquando etiam fidem. This is ſo ſevere and unjuſt a cen- 'f 
re of our truly famous countryman, a man of known probity, S if 
at might deſerve a better anſwer; but I have only time to ſay, - j 
at although Dr Schelhammer hath out-done all that wrote be-' 0 
re him, in his book de Auditu, and ſhewed himſelf a man of I 
arning and induſtry ; yet as our countryman wrote more than' i 
„ though perhaps not free from errors too, ſo he hath manifeſt- ö 
| himſelf to have been as curious and ſagacious an anatomiſt, as j 
eat a philoſopher, and as learned and ſkilful a phyſician, as any 8 
his cenſurers, and his reputation for veracity and integrity, oh 
as no leſs than any of theirs too. But after all this terrible f 
amour, Dr Schelhammer prejudicately miſtaketh Dr Willis's' 
eaning, to ſay no worſe. For, by * utraeque membranae re- l! 
fringunt,” Dr Willis plainly enough, I think, means no more than I 
reſtriction of the ingreſs of too many rays; as his following | 
plicatory words manifeſt, viz. * refringunt, et quaſi emolliunt, 1 
eaſque ſenforio non niſi proportionatas tradunt.” But indeed { 
t Schelhammer hath ſhewn himſelf a too rigid cenſor, by ma- 
ig Dr Willis ſay, the ear drum hath ſuch like braces as the 
drum, viz. Qued porro de machinis ſeu taeniis tympani 
dellici adducit, dicitque idem in tympano auditorio conſpici, id 
prorſus falſiſſimum eſt.” I wonder Dr Schelbammer did not al- 
charge Dr Willis with making it a porter, ſince he hath in the 
ne paragraph, * janitoris officio,” etc. But Dr Willis's mean- 
n plain enough. that the little bones and muſcles of the ear- 
um do the ſame office in ſtraining and relaxing it, as the braces 
the war-drum do in that. And NY how curious and 
mn an apparatus there is of bones, muſeles, and joints, all 
dted to a ready motion, I am clearly of Dr Willis's opinion, 


b 


144 Of the EAR. Boox Iv. 


that one great uſe of the ear: drum is for the proportioning ſoungg, 
and that by its extenſion and refraction, it correſponds to al 
ſounds, loud or languid, as the pupil of the eye doth to ſever; 
degrees of light: and that they are no other than ſecondary uſe, 
aſſigned by Dr Schelhammer, as the principal or ſole uſes of 
| keeping out the external colder air, duſt, and other annoyances; 
but eſpecially that, © Ob ſolius acris inter ni potiſſimum irrumpentis 
vim, hunc motum tympani ac mallei eſſe conditum, ut cedere 
« primum, deinde ſibi reftitui queat; as his words are, p. ul. ( 
c. 6. ſect. I 3» Z | | I 
It was no, improbable thought of Rohault, Nos attentos pri. } 

«© bere, nil aliud eſt, niſi tympanum, ubi ita opus eſt facto, con. 
tendere aut laxare, et operam dare ut illud in ea poſitione in. 2 

« tentum ſtet, in qua tremulum aeris externi motum commodiſ. 
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ſi me excipere poſſit. Roh. Phyſ. p. 1. c. 26. ſect. 48. li 

The bearing of deaf perſons more eaſily by means of loud +: 

noiſes, is another argument of the uſe. of the ſtraining or relax de 

ation of the tympanum in hearing. Thus Dr Willis, ubi ſupr, the 

© ©. Accepi olim a viro fide digno, ſe mulierem noviſſe, quae licet an 

. ſurda fuerit, quouſque tamen intra conclave tympanam pulſare 8 

< tur, verba quaevis clare audiebat: quare maritus ejus tympaniſ- oth 

tam pro ſervo domeſtico conducebat, ut illius ope, colloquia in. ( 

terdum cum uxore ſua haberet. Etiam, de alio ſurdaſiro mii er 

© narratum eſt, qui prope Campanile degens, quoties una plure wh, 

10 © Campanae reſonarent, vocem quam vis facile audire, et non ali 3 

i} © as, potuit,' 0 F | and 

5 Abſeiſſo muſeulo [proceſſus majoris mallei] in recenti aur, und 

bi ec relaxatur [rympani membrana}].” Valſa. | de Aur. Hum. C. 1 and 
ſeſt. . 5 | oh Do . | | 

Upon conſidering the great difference in authors opinions, + 25 

bout the uſe of the parts, and manner how hearing is performed ted. 

as al ſo what a curious proviſion there is made in the ear, by the 3 

four little bones, the muſcles, membrane, etc. 1 was minded freu 

ſince I penned this note, to make inquiry myſelf into this pat the 3 

and not to rely upon authority. And after a diligent ſearch alva 


various, ſubjects, I find we may give as rational and eaſy an a 
count of hearing, as of ſeeing, or any other Tenſe; as I he 
ſhewn in my laſt cited note (e), book vii. chap. 2. with relation 
to birds. And as to men and bealts, the caſe is the ſame, bu 
the apparatus more complex and magnificent. For wheres 
birds, the auditory nerve is affected by the impreſſions made ns o 
the membrane, by only the intermediacy ef the columella; ue 
man, it is done by intervention of the four little bones, wil 
the muſcles acting upon them; his bearing being to be adjuſt 
to all kinds of ſounds, or impreſſions made upon the membrall 
tympani. Which impreſſions are imparted to the auditory ner 
in this manner, viz. firſt they act upon the membrane and m 
lens, the malleus upon the incus, and the incus upon the os 0 
culare and. ſtapes; and. the ſtapes upon the auditory nerve: f 
the baſe of the ſtapes (the ſame as the opereulum in birds) 10 
only covers the feneſtra ovalis, within which the auditory nil 
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| to that of the labyrinth (u), and therein furyey the 
curious and admirable ſtruQture of the veſtibulum, 


the ſemicircular canals (v), and cochlea ;. particular- 


ly the artificial gyrations, and other ſingular curio- 
fities obſervable in the two latter. | 


But 1 ſhall not expatiate on theſe recluſe parts 3 


only there is one ſpecial contrivance of the nerves 
miniſtering to this ſenſe of hearing, which muſt not 
be paſſed by; and that is, the branches of one of the 
auditory nerves (w), ſpread partly to. the muſcles of 


lieth, but hath a part of the auditory nerve ſpread upon it 


too. It is manifeſt that this is the true proceſs of hearing; 


decauſe if the membrane be moved, you may ſee all the bones 
move at the: fame time, and work the baſe of the ſtapes up 
and down in the feneſtra ovalis, as I ſhewed in this chapter. 
note (4), p 135. concerning the mole; and as it may be ſeen in 
other ears carefully opened, if the parts remain in ſitu. | 

(a) I do not confine the labyrinth to the canales ſemieĩreula res, 
er any other part, as the elder anatomiſts ſeem to have done, 
who by their erroneous and blind deſcriptions ſeem not well to. 
have underſtood theſe parts; but with thoſe much more curious 
and accurate anatomiſts, monſieur de Verney, and Dr Valſalva, 
under the labyrinth, I comprehend the canales ſemicirculares, 
and the cochlea, together with the intermediate cavity, called by 
them the veſtibulum. : STA 2 

(v) In the ſemicircular'canals, two things deſerve to be no- 
ted. 1. That the three canals are of three different ſizes, major, 
minor, and minimus. 2. Although in different ſubjects they are 
frequently different; yet in the ſame ſubject they are conſtantly 
the ſame. The reaſon of all which, together with the uſes, val- 
falya ingeniouſly thinks is, that as a part of the tender. auditory 
xerve is lodged in theſe canals, ſo they are of three ſizes, the 


ſome, and others, other tone - And although there be ſome d 
Ference as to the length and ſize of theſe canals, in different per- 
ſons; yet leſt there ſhould be any diſcord in the auditory or- 
gans of one and the ſame man, thoſe canals are always in exact 
onformity to one another in one and the ſame man. Vide Val 
al. ubi ſupra, cap. 3. ſect. 7. and cap. 6 ſect 4. 9. 

(v) © Hic poſterior nervus extra cranium delatus, in tres ra- 
mos dividitur, qui omnes motibus patheticis—inſervinnt. - / 
Primus—muſculis. auris impenditur. Procul dubio bujus actione 
efficitur, ut animalia quae vis, a ſubito ſoni impulſu, - aures quaſi 
ſonum nimis cito tranſeuntem captaturas erigant. Ramus al- 
ter—yerſus utrumque oeuli angulum ſurculos emittit : qui muſ- 
 cvlis palpebrarum attollentibus inſeruntur; quorum certe munus 
eſt ad ſubitum ſoni appulſum oculos confeliim Toms eoſque 
| velut ad excubias — 515M yerſys haguac ra- 
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better to ſuit all the variety of tones; ſome of the canals ſviting,, 
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the ear, partly to the eye, partly to the tongue 

And inſtruments of ſpeech, and inoculated with the 
# nerves to go to the heart and breaſt, by which means 

there is an admirable and uſeful conſent between theſe | 
parts of the body; it being natural for moſt animals 
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upon the hearing any uncouth ſound, to erect their ; 
ears, and prepare them to catch every ſound ; to 
open their eyes (thoſe conſtant faithful centinels) to a 
ftand upon their watch; and to be ready with the y 
mouth to call out, or utter what the preſent occafion : 
ſhall dictate. And accordingly it is very uſual for h 
moſt animals, when ſurprized, and terrified with any h 
noiſe, preſently to ſhriek and cry out. | p 
But there is beſides this, in man, another great i 
uſe of this nervous commerce between the ear and q 
the mouth; and that is, as one of the beſt authors g 
on this ſubject expreſſeth it (x), That the voice 10 
< may correſpond with the hearing, and be a kind A 
© of echo thereof, that what is heard with one of the 8 
© two nerves, may be readily expreſſed with the voice © 
£ by the help of the other. 8 
IThus much may ſuffice to be ſaid concerning the ws 
ani. GEN. maids oet crimes ele ts a: 
II. Take notice of the object of this admirable ſenſe, len 
namely, ſound; and ſo conclude this chapter. | vo- 
ſhall not here inquire into the nature and properties 29 
of ſound, which is in a great meaſure intricate, and cav 
hath-puzzled the beſt naturaliſts : neither will I ſher WH Fin 
how this admirable effect of the divine contrivance = 
may be improved to divers uſes (y) and purpoſes in 10 
1 | # | | noi 
dicem deſcendens, muſculis ejus et oſſis hyoideos diſtribvitur, x 2 
deoque organa quacdam vocis edendae actuat, etc. Will. Cer, mo, 
An. 2. c. 17. | petit et Eo 
(K*) Hujuſmodi nervorum conformatio in homine uſum aliun bott 
*-infigniorem pracſtat, nempe ut vox,“ etc. Willis, ibid. 1 
( Among the uſes to which the wit of man hath employed a .- 
ſounds, we may reckon the inſtruments uſeful in convocating if | 
femblies, managing armies, and many other occaſions, whereil 2s 
| bells, trumpets, drums, - horns, and other ſounding inſtruments R 2 


are uſed; the particulars of which it would be tedious to recount! 
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human life ; but my buſineſs will be to ſhew that 
this thing, of ſo admirable uſe in the animal world, 
is the work of God. And this will appear, let the 
ſubje& matter of ſounds be what it will; either the 


25 that the biggeſt bell in Europe is reckoned to be at Erfurt in 
Germany, which they ſay may be heard twenty-four miles ; 
with much more to the ſame purpoſe. I ſhall therefore only for 
a ſample take notice of the ſpeaking trumpet; the invention of 
which is commanly aſcribed to our eminent Sir Samuel Morland; 
but was more 1 Ath. Kircher's ; at leaſt he had contrived 
ſuch an inſtrument, before Sir Samuel hit upon his. Kircher in 
his Phonurg, faith, the Tromba publiſhed laſt year in England, 
he had invented twenty-four years before, and publiſhed in his 
Miſurgia; that Jac. Albanus Ghibbeſius, and Fr. Eſchinardus 
aſcribe it to him; and that &. Schottus teſtifieth he had ſuch an 
inſtrument in his chamber in the Roman College, with which he 


could call to, and receive anſwers from the porter. And conſider- 


ing how famed Alexander the Great's tube was, wbich is ſaid 
might be heard 100 ſtadia, it is ſomewhat ſtrange that no body 
ſooper hit upon the invention. Of this Stentorophonic horn of 
Alexander, there is a figure preſerved in the Vatican, which, for 
curioſity ſake, I have from Kircher repreſented in fig. 3. He 
faith its diameter was five cubits, and that it was ſuſpended on 
a ſupporter. | | N 

For the make of the ſpeaking-trumpet, and the rezſon why it 
magnifies ſounds, I ſhall refer to Kircher; eſpecially to-Sir Sa- 
muel Morland's Tuba Stentorophonica, publiſhed in 16752: 

Kircher ſaith, he took one of theſe trumpets of fifteen palms 
length, along with him to the Mons Euſtachianus, where he con- 
yocated 22e0 perſons ta prayers, by means of the unuſual ſound, 
at ewo, three, four, and five Italian miles diſtance. | | 

With theſe bellowing-trumpets, 1 ſball join ſome bellowing 
caves for the reader's diverſion. Ol. Magnus deſcribes a cave in 
Finland, near Viburgh, called Smellen, into which, if a dog, or 
other living creature be caſt, it ſends forth ſo dreadful a ſound, that 
knocks down every one near it. For which reaſon they have 
guarded the cave with high walls, to prevent the miſchiefs of its 


noiſe. Vide Ol. Magn. Hitt. I. x. c. 4. Such another Peter Martyr _ 


ſaith is in Hiſpaniola, which with a ſmall weight caſt into it, en- 
dangers deafneſs at five miles diſtance. And in Switzerland, 
Kircher faith, in the Cucumer-Mountains is a pit that ſends out 
buth a dreadful noiſe and a great wind therewith ; and that there 
is a well in his country 3000 palms deep, whoſe ſound is equal 
to that of a great gun. Vide Kirch. Phonurg. . 
Ol. Magnus ſpeaking of the vaſt high mountains of a northern 
province, called Angermannia, faith, Ubi baſes eorum ih pro- 
fundiſſimo gurgite ſtantes, caſu aliquo, vel propoſitio nautae 
* acceſſerint, tantum horrorem ex alta fluctuum colliſione pereĩ : 
piunt, ut niſi praccipiti * aut val ido vento evaſerit, 
. 3 . 2 
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atmoſphere (Z) * groſs, or the ætherial part thereof, 
or ſoniferous particles of bodies, as ſome fancy, or 
whatever elſe the philoſophers may think it. For, 


ſolo pavore fere exanlmes fiant, multoque die rum eurriculo, 
ob capitis turbationem, priſtinae mentis, et ſanitatis compotes 
vin evadant. Habent baſes illorum montium in fluctuum in- 
greſſu et regreſſu tortuoſas rimas, ſive ſciſſuras, ſatis ſtupendo 
* naturae opificio fabricatas, in quibus longa voragine formidz- 
* bilis ille. ſonitus quaſi ſubtertaneum tonitru gene ratur.“ Ol. 
Magn. I. 2. c. 4 See alſo chap. 22. | | 

(2) That the air is the ſubject, or medium of ſound, is mani- 
feſt from the experiments in rarified and condenſed air. In an 
unexhauſted receiver, a ſmall bell may be heard at the diſtance 
of ſome paces : but when exbauſted, it can ſcarce be heard at the 


- neareft diſtance; and if the air be compreſſed the ſound will be 


louder, proportionably to the compreſſion or quantity of air 
crouded in, as I have often tried myſelf, and may be ſeen in Mr 


_ Hawk(ſbee's curious experiments, p. 97» Alſo his experiments in 
\ Phil- Tranſ. No. 321. | 


Neither doth this ſucceed only in forced rarefractions and 
condenfacions of the air, but in ſuch alſo as are natural; as is 
evident fro David Froedlichius in Varenius, upon the higheſt 


eminences of Carpathus, near Keſmarckt in Hungary. The 


ſtory of Frocdlicbius is this, Ego menſe Junii 1615, tum ado- 
© Jeſcens, ſublimitatem horam montium, cum duobus comitibus 
© fcholaribus, experiri volens, ubi, cum in primae — 2 vertice, 
magno labore, me ſummum terminum aſſecutum eſſe putarem, 
© demum ſeſe obtulit alia multo altior cautes, ubi per vaſta ea- 
© que vacillantia ſaxa (quoram unum, fi loco a viatore dimovetur 
* — aliquot centena-- -rapit, et quidem tanto cum fragore; ut 
illi metuendum fit ne totus mons corruat, eum que obruat) enix- 
© us eſſem, iterum alia ſublimior prodiit, etc. donec ſummo vi- 
©* tae periculo ad ſupremum cacumen penetraverim. Ex declivi- 
* oribus montibus cum in ſubjectas valles, nil niſi obſcuram 
noſtem, aut cacruleum quid, inſtar profundi aeris, quod vulgo 
* ſhudum coelum appellatur, obſervare potui mihique videbar, {i 
de monte caederem, non in terram, ſed recte in ſolem me pro- 
lapſurum. Nimia enim declivitate, —— viſibiles extenuatae 
et hebetatae fuerunt. Cum vero altiorem montem peterem, 
© quaſi intra nebulas denſiſſimas haerebam Et cum non procul 
© a ſummo vertice eſſem, de ſublimi quieſcens proſpexi et ani 
* madverti iis in locis, ubi mihi antea videbar intra nebulas hae 
© fiſſe, compactas atque albas ſeſe movere nubes, ſupra quas, per 
aliquot milliaria, et ultra terminos Sepuſi commodus mihi pro- 
© ſpeftus patuit. Alias tamen etiam nubes altiores, alias item 
© humiliores, necnon quaſdam aequaliter a terra diſtantes vidi. 
© Atque hinc tria intellexi, 1. Me. tum tranſiviſſe principium 
< mediae aeris regionis. 2. Diſtantiam nubium a terra, non 
© cfſe acqualem.-—3. Diſtantiam nubium non 72 mill. Ger. ut 


potent and infinitely. wiſe God could contrive, and 


ble of every impreſſion, that the ſenſe of — 1 
hath occaſion for, to empower all animals to expreſs 
their ſenſe and meaning to others ; to make known 


quidam --ſed tantum dimidiatum mill. Ger. In ſummum mon- 
« tis verticem cum perveniſſem, adeo tranquillum et ſubtilem 
| © zerem ibi offendi, ut ne pili quidem motum ſentirem, cum ta- 
men in depreſſioribus ventum vehementem expertus ſim : unde 
« collegi ſummum cacumen iſtius montis Carpathici ad mill. Germ. 
« a radicibus ſuis imis exſurgere, et ad ſupremam uſque aeris re- 
gionem, ad quam venti non aſcendunt, pertingere. : Exploſi in 
ea ſummitate ſclopetum: quod non majorem ſonitum primo 
« prac ſe tulit, quam ſi tigillum vel bacillum confregiſſem; poſt 
© intervallum autem temporis murmur prolixum inyaluit, inferi- 
© oreſque montis partes, convalles et ſylvas opplevit.: Deſcen- 
« dendo per nives annoſas intra convalles, cum iterum ſclopetunr 
© exonerarem, major et horribilior fragor, quam ex tormento 
« capaciſſimo inde exoricbatur : hinc verebar ne totus mons con- 


« drantem horae, uſque dum abſtruſiſſimas cavernas penetraſſet, 
* ad quas aer undique multiplicatus reſiliit.— In his celſis mon- 
« tibus, plerumque ningit grandinatve media aeſtate, quoties 
* nempe in ſubjecta et vicina planitie pluit, uti hoc ipſum exper- 
tus ſum. Nives diverſorum annorum ex colore et cortice duri- 
ore dignoſci poſſunt. Varen. Geogr. I. 1. c. 19. prop. ult. 

The Ber being diverting, and containing divers things re. 
markable, I have choſen to note the whole of it, although ſome- 


to the diminiſhing the ſound of his piſtol, by the rarity of the 
air at that great aten into the atmoſphere; and the magnifying 
the ſound by the polyphoniſms or repercuſſions of the rocks, ca- 
yerns, and other phonocamptic objects below in the mount. 

| But it is not the air alone that is capable of the impreſſions of 
ſound, but the water alfo, as is manifeſt by ſtriking a bell un- 

der water, the ſound of which may plainly enough be heard, but 


by the ear of ſome great judges in muſical notes, who gave me 
their judgements. in the matter. But Mercenne faith, a ſound 
made hen water, is of the ſame tone or note, if heard under 
vater, as are alſo ſounds made in the air, when heard under was 
ter. Vide Merſen. Hydraul. 5 

Having mentioned the hearing of ſounds under water, there is 
anamher curioſity worth mentioning, that alſo farther proves was 
er to be ſufceptible of the impreſſions of ſound, viz. divers at 
the bottom of the ſea can hear the noiſes made above, on y con- 
tuſcdly, ' But, on the contrary, - abo ve cannot hear the di- 


Cyae. Il, Of Sound. 5 149. 
who but an intelligent being, what leſs than an omni- 


make ſuch a fine body, ſuch a medium, ſo ſuſcepti- 


— 
IE 


cuſſus mecum corruerct : duravitque hie ſonus per 5c: oo 


what long, rather than ſingle out the paſſages only which relate 


it is much duller, and not fo loud; and it is alſo a fourth deeper 
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their fears, their wants, their pains, and ſorrows in 


to 
melancholic tones; their joys and pleaſures in more VC 
harmonious notes; to ſend their minds at great di. MW w 
ſtances (aa), in a ſhort time (65), in loud boations; or att 
vers below. Of which an experiment was made, that had like to 0 
have been fatal: one of the divers blew an horn in his diving. ow 
bell, at the bottom of the ſea; the ſound whereof, in that com. . 
preſſed air, was ſo very leud and irkſome, that ſtunned the diver, - thi 
and made him ſo giddy, that he had like to have dropt out of his eve 
bell, and to have been drowned. Vide Sturmii Colleg. Cur. vol. 2. = 
tentam. 1. | ; 125 q 
| _ (as) As to the diſtance to which ſound may be ſent, having 1 
ſome doubt, whether there was ary difference between the nor. the 
thern and ſouthern parts, by the favour of my learned and illu- tor 
ſtrious friend Sir Henry Newton, her late majeſty's envoy at Flo. 75 
rence, I procured ſome experiments to be made for me in It:ly, Pit 
His moſt ſerene highneſs the great duke was pleaſed to order mil 
great guns to be fired for . purpoſe at Florence, and perſons 
were appointed on purpoſe to obſerve them at Leghorn, which greg 
they compute is no leſs than 55 miles in a ſtrait line. But not. eau 
withſtanding the country between being ſomewhat hilly and thei 
woody, and the wind alſo was not favouring, only very calm and or! 
ſtill, yet the ſound was plainly enough heard. And they tel lc 
me, that the Leghorn guns are often heard 66 miles off, at "OY 
Porto Ferraro; that when the French bombarded Genoa, they tone 
heard it near Leghorn, go miles diſtant; and in the Meſſina in by a 
ſurreQion, the guns were heard from thence as far as Auguſt, . 
and Syracuſe, about 100 Italian miles. Theſe diſtances being ſo of m 
conſiderable, give me reaſon to ſuſpect, that ſounds fly as far, ot lib. 2 
nearly as far, in the ſouthern as in the northern parts of the world, virid 
notwithſtanding we have a few inſlances of ſounds reaching farther Ar 
diſtances. As Nr Hearn tells us of 2 fired at Stockholm in body 
12685, that were heard 180 Engliſh miles. And in the Dutch wi, coigr 
1672, the guns were heard above 200 miles. Vide Phil. Tranſ. No. i pas 
113. Alfo there is this farther reaſon of ſuſpicion, that the mer: Ephe, 
cury iu the barometer riſeth higher without than within the tro per. e 
pics, and the more northerly, ſtil] the higher, which may increaſe he 3 
the ſtrength of ſounds, by note (2), p. 148. "le 
60 As to the velocity of ſounds, by reaſon the moſt celeb divers 
ted authors differ about it, I made divers nice experiments my: 0 the 
ſelf, with good inſtruments; by which I found, 1. That theres dds + 
ſome, although a ſmall difference, in the velocity of ſound with 
with or again the wind; which alſo is, 2+ Augmented or dime 12S he 
niſhed by the ſtrength - or weakneſs of the wind. But that ue himſe! 
thing elſe doth accelerate; or retard it, not the differences of diy onful 
or night, heat or cold, ſummer or winter, cloudy or clear, h ion. 
rometer high or low, etc. 3. That all kinds of ſounds have ti WiWhere. 
ſame motion, whether they be loud or languid, of bells, guy MiWvith t! 
en n | kg 
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to expreſs their thoughts near at hand with a gentle 
voice, or in ſecret whiſpers! And, to fay no more, 
who leſs than the ſame moſt wiſe and indulgent Cre- 
ator could form ſuch an ceconomy, as that of melo- 
dy and muſic is : that the medium ſhould, as I faid, 
ſo readily receive every impreſſion of ſound, and con- 
vey the melodious vibration of every muſical ſtring, 
the harmonious pulſes of every animal voice, and of 
every muſical pipe; and the ear be. as- well adapted, 
and ready to receive all theſe impreſſions, as the me- 
dium to 2 them: and laſtly, that by means of 
the curious lodgement, and inofculation of the audi - 
tory nerves before mentioned, the orgaſms of the 


ſpirits ſnould be allayed, and perturbations. of the 


great or ſmall, or any other ſonorous body. 4. That they fly 
equal ſpaces in equal times. $thly and laſtly, That the mean of 
their flight is at the rate of a mile in 9 half 2 and a quarter, 
or 1142 feet in one ſecond of time. Vide Phil. Tranſ. ibid: 

(cc) Timothy a muſician could excite Alexander the Great to 
arms with the Phrygian ſound, and allay his fury with another 
tone, and excite him to merriment. So Ericus king of Denmark; 
by a certain muſician, could be driven to ſuch a fury, as to kill 
ſome of his beſt and moſt truſty ſervants. More of this power 
of muſic over the affections, may be ſeen in Ath. Kirch. Phonurg. 
lib. : ſect. 2. Alſo in IC Voſſns de Poematum cantu et Rythmi 
viribus. | 

And not only upon the affections, but alſo on the parts of the 


coigne” knight, © Cui Phormingis ſono audito Veſica ſtatim ad uri- 
nam reddendum vellicabatur. Such another we have in Ao . 
Ephem. Nat. Curioſ. Obſer. 134. Alſo Morhoff de Scyph. vitr. 
per. cert. human. vocis ſonum fracto: where there is not only 


that brake Romer glaſſes with the ſound of his voice, but alſp 
divers other inſtances of the powers and effects of ſound. But 
o the ſtory of the Gaſesigne knight, Mr Boyle, from Scaliger, 
pdds a pleaſant paſſage, that one he had difobliged; to be even 
vith him, cauſed at a feaſt, a bag pipe to be played, when be 
as hemmed in with the company; which made the knight bepiſs 
himſelf, to the great diverhon of all then preſent; as well as 
onfuſion of himſelf. Boyle's Eſſay of the effect of Lang. Mo- 
on- In the ſame book are other matters that may be noted 
here. One whoſe arm was cut of, was exceedingly tormented 
with the diſcharge of the great guns at ſea, although he was at a 
reat diſtance on land. And a great ſhip-commander obſer ved 


UP 2 
* # - 
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mind, in a great meaſure quieted and ſtilled (cc); or, 


body, muſic is able to exert its force, as appears from the Gaſt 


he account of the Dutchman at Amſterdam, one Nich. Peter, 
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to expreſs it in the words. of the laſt cited famous 
author (ad), That muſic ſhould not only affect the 


his wounded men, with broken limbs, ſuffered in like manner at 
the enemies * An ingenious domeſtic of bis own would 
have his gums bleed at tearing of brown paper. And an ingeni. 
ous gentleman of Mr Boyle's acquaintance confeſſed to him, that 
he was inclined to the knight of Gaſcoigne's. diſtemper, upon 
hearing the noiſe of a tap running, The dancing to certain 
tunes, of perſons bit with the tarantula, he was aſſured of by an 
ingenious acquaintance at Tarentum, who ſaw ſeveral, among 
the reſt a phyſician, affected with that diſtemper. And many o- 
ther accounts of this kind, ſeemingly credible, are related in 
Morhoff, Kircher, and many others; although Dr Cornelig 

ueſtions the matters of fact relating ts the cure of the tarantul; 
bite, in Phil. Tranſ. No. 83. Mr Boyle alſo ſaith, a ſober muſi- 
cian told him, he could make a certain women weep, by playing 
one tune, which others would be little affected at. And he faith, 
that he himſelf had a kind of ſhivering at the repeating two verſe 
in Lucan. And I add, that I very well know one to have a ſort of 
chill about his praecordia and head, upon reading or hearing the 
53d chapter of Iſaiah ; as alſo David's lamentations for Saul and 
Jovathan, 2 Sam. 1, 

Neither are our own minds and bodies only affected with 
ſounds, but inanimate bodies are ſo alſo. Of which many ſtorie 
may be met with in Kircher, particularly a large ſtone that would 
tremble at the ſound of one particular organ-pipe ; in Morhof 
alſo, who ameng many other relations hath this, Memini cum 
c jipft Celariſ. Williſio] de experimento vitri per vocem fracti nt. 
© rarem, ex eo audiviſſe, quod in aedibus muſicis fibi vicinis al 
« quoties collapſum pavimentum fuerit; quod ipſe ſonis conti. 
© nuis adſcribere non dubitavit.“ Morhoff. c. 12. Merſenne allo, 
among many relations in his Harmon. and other books, tell: 1 
far_more-probable ſtory, of a particular part of a pavewent, that 
would ſhake, as if the earth would open, when the organs plz: 
ed, than what he relates about Antipathy, in his Quaeſt. comment, 
in Geniſ. viz. that the ſound of a drum made of a woif's ſkin 
will break another made of ſheep's ſkin: that hens will fly at the 
ſound of a harp ſtrung with fox-gut-ſtrings, and more to the ſans 
purpoſe. Mr 22 alſo, in his laſt cited book tells us, ſeats wil 
tremble at the ſound of organs; and that he hath felt his hat u 
do ſo too under his hand, at certain notes both of organs, and il 
diſcourſe ; that he tried an arch that would anſwer to c-fa ut, aid 
bad done ſo 100 years; and that an experienced builder told hin, 
any well built vault will anſwer ſome determinate note. Andi 
Eaſtbury-houſe near Barking, I myſelf diſcovered the pordh 
having firm brick walls, not only to ſound when ſtruck on the 
bottom, but alſo to give almoſt as loud a ſcund, when 1 ſou 


the ſame note with my voce. | 


(ad) Willis, ubi ſupra. 


y— 


« fancy with delight, but alſo give relief to the grief 
© and ſadneſs of the heart; yea, appeaſe all thoſe 
turbulent paſſions, which are excited in the breaſt 
© by an immoderate ferment, and fluctuation of the 
blood. þ 


And now, who can reflect upon all this curious 
apparatus of the ſenſe of hearing, and not give the 
Treat Creator his due praiſe ! Who can ſurvey all this 


zdmirable work, and not as readily own it to be the 
work of an omnipotent, and infinitely wiſe and good 
od (ee), as the moſt artful melodies we hear, are 
he voice or performances of a living creature ! © - 


CHAP Iv; 
| Of the Senſe of SMELLIN G. 


HIS ſenſe I ſhall diſpatch in leſs compaſs than 
the two laſt, becauſe its apparatus (although 
neiently grand and admirable, yet) is not ſo mul» 
plicious as of the eye and ear; it being ſufficient in 
is ſenſe, that the odoriferous effluvia of bodies (a) 
n have an eaſy, free paſſage to the olfactory nerve, 
ithout the formalities of refractions, and other pre- 
ations neceflary to the perfection of the two for- 
ſenſes. Accordingly the all- wiſe Creator hath 
ade ſufficient proviſion for the reception of ſmells, 
the aperture of the noſtrils (5) ; made not of fleſh, 


tque inconditum carmen ad aliquam tantum oblectationem mo- 
lar! docuit, ſed tot artes, tot vocum varietates, tot ſonos, a- 
os ſpiritu noſtro, alios externo cantu edituros commentus eſt,” 
ec. de Benef. I. 4. . 6. - | | 

) A piece of ambergreaſe, ſuſpended in a pair of ſcales. that 
ald turn with a very ſmall part of a grain, loſt nothing of its 
ght in three days and a half; neither did aſſafoetida in five 
Sand a half: but an ounce of nutmegs loſt five grains and a 
in fix days; and cloves ſeyen grains and four fifths, Boyle's 
dil. of Effluv. c. fo — 
| © Nares, eo quod omnis odor ad ſuperiora fertur, recte ſur . 


— 


ee) Ille Deus eſt qui non calamo tantum cantare, et agreſts, . 
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or bone, but cartilaginous, the better to be kept open, pe 
and withal, to be dilated or contracted, as there is an 
occaſion : for which ſervice it hath ſeveral proper and pre 
curious muſcles (c). 131 8 
And foraſmuch as it is by breathing (d), that the 
odorant particles are draun in, and conveyed to the 
ſenſory; therefore there is a very wiſe proviſion made 
in the laminae, with which the upper part of the noſe 
is barricaded, which ſerve to two excellent uſes: 
partly, to fence out any noxious ſubſtances from en- 
tering the breathing paſſages in our fleep, or when 
we cannot be aware (e); and partly to receive diyari- 
cations of the olfactory nerves, which are here thick 
ſpread, and which do by theſe means meet the ſmell 
entering with the breath, and ſtriking upon them, 
And accordingly, the more accurate this ſenſe i, 
in any animal, the longer we may obſerve thoſe [+ 
minae are; and more of them in number folded up 
and crouded together, to contain the more nervou 
filaments, and to detain and fetter the odoriferou 
particles in their windings and turnings. | 
And an admirable proviſion this is, which th 
great Creator hath. made for the good of brute cite: 
tures (J); the chief acts of many of whoſe lives at 


© ſum ſunt: et uod cibi et potionis judicium magnum earum el 
© non ſine canſa vicinitatem oris ſecutae ſunt.” Cicer, de Nu 
Dior. L 2. c. 166. 


| 3 | <1 
(c) Had not the contriver of animal bodies been minded thi 1 = 
his work ſhould have all the ſignatures of accuracy, this ſalt te) * 


might have been performed with a bare aperture of the ook 
but that eng might go imperfect out of his hand, he hu 
made a part of the noſe eaſily moveable, and given a ſet of mi 
cles to lift up, and open and ſhut the noſtrils ; and ſo adjuſt 
to every occafion of this ſenſe. | h 
(d) © Odorem non aliud, quam infectum aera, intelligi poſk 
Plin. Nat. Hiſt. l. 9. c. 7. | „ 1 
(e) For a further guard againſt the ingreſs of noxious thing 
the vibriſſi, or hairs placed at the entrance of the noſtrils ſerit 
which, in ſome meaſure, ſtop the entrance of things improp"i 
or, however, give warning of them; but at the ſame time a 
an eaſy paſſage to the breath and odours. - EE no 
(J) © Multo praeclarius emicat {olfatus}] in brutis animal 


- 


and many other creatures, it is of great uſe in the 
propagation of their kind; as particularly in helping 
them to ſafe and convenient places for the incubation 
of their eggs, and breeding up their young. Others 
are, by the accuracy of this ſenſe, of uſe to mankind, 
which would be otherwiſe of little or no uſe (g). 
And moſt of the irrational animals, birds, beaſts, 


their food; ſome at great diſtances, and ſome. at 


food in the midſt of mud and dirt ()! With what 


ſuch as are medicinal (i), and refuſe ſuch as would 
hurt and deſtroy them! And all by the help princi- 
pally, if not only, of the ſmell, aſſiſted by its near 
ally the taſte. Of whicb I ſhall in the next place 
peak very briefly.  _ „ 


e quam in homine : iſta namque hoe ſols indice, herbarum, ali. 
© orumque eorporum prius ignotorum virtutes certiflime dignoſ- 
© cunt, quin et victum ſuum abſentem, vel in abſtruſo poſitum, 
* edoratu venantur, ac facillime inveſtigant. Quod autem minus 
* ſagaces ſunt hominum nares, illud non facultatis ,hvjus abuſui, 
* prout nonnulli volunt, aſcribi debet, verum in cauſa eſt ipſius 
organi defectus: hoc enim circa victus humani criteria, uhbi ra- 
tio, et intellectus adſunt, non ita aceuratum requiritur : prop- 
terea enim inferiores potentiae in homine, a natura minus per- 
feftae exiſtunt, ut ſuperiorum cultui et exercitio relinqueretur 
locus.“ Willis de Anim. Brut. c. 13. | 

(z) Thus the chief uſe of hounds is to hunt; and other dogs, 
o be a watch and guard to our houſes by night. For which ſer- 
ices, particularly in hounds, their olfactory nerves are not on- 
y remarkably larger, like as they are in other brutes, but their 
ranches and filaments are, in the laminae of the noſtrils, both 
more and larger than I have ſeen in any other creature whatſo- 
ver. Alſo there are more convulſions of the laminae than 1 
ver remember to have found in any other anima]. | 
The ſagacity of hounds is prodigious ; of which ſee an inſtance 
p book iv. chap. 11. note (ddd). . e 

| 60 = 2 vii. gy 2. note (g). 3 
7) Vide Plin. Hiſt, Nat. I. 8. c. 27. Qua e animalia quas 
bas oftenderunt,” FN | 5 
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| performed by the miniſtry of this ſenſe. In inſects, 


and creeping things, do, by their ſmell, find out 


hand. With what ſagacity do ſome diſcover their 


curioſity do the herbacious kind pick and chuſe ſuch 
plants as afford them wholeſome food, or ' ſometimes 
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CHAP. v. 
of the 148 1 E (a). 


N this, as in the laſt ſenſe, we have an apparatus 
abundantly ſufficient to the ſenſe; nerves cu. 
ouſly divaricated about the tongue (5), and mouth, 
to receive the impreſſions of every guſto; and theſe 
nerves guarded with a firm and proper tegument to 


„ © To N d rd, xu ete. m_—_ genera, ---duleis, pin 
1 guis, auſterus, acerbus, - acris, ſalſus, amarus, acidus.' The, 
br. de Cauſ Plant. l. 6. e 1. What may be the cauſe of the 
ference of taſtes, he ſaith, is hard to aſſign, ure udp ri; 
© robo, etc. Utrum affe ctionĩbus ſenſoum- an figuris, quibusſn- 
< guli conſtant, ut Democritus.cenſet, id. ibid. Angeexpiro Ji, etc 
5. Democritus --dulcem eſſe ſaporem qui rotundus ; acerbun 
© qui figura magna; aſperum qui multis angulis,” etc. id. ib « Wi 
But of the diverſities and cauſes of taftes, ſee Dr. Grew. let. ( m 
and Dr Willis de Anim. Brut. c 12. | : : 
(b) lntellectus ſaporum eſt caeteris in prima lingua : hominj 
© et in-palato.* Plin. L 11. c. 37- 5 
The opinions of the anatomiſts concerning the organ of tat, MW th 
are various. Bauhin. T. Bartholin. Bartholette, Veſlinge, Devſing, Wn 
etc. place it in the lazer, fleſhy. parts of the tongue. Our famou Wh he 
Wharton, in the gland at the root of the tongue: Laurentius iu 1 
the thick tunic covering the tongue; but the learned Malpigh tu 
with great probability concludes, becauſe the outward cover of 
the tongue is perforated, under which lie papillary parts, ( ( 
which Mr. Cowper: hath very geod cuts in. his. Anat. tab 1) .. y 
\ that in theſe the taſte lieth. Malpighi's words are, Quare en px 
dict is meatibus inftgnibus occurrant:papillaria corpora, probab Wi 
ius eſt in his ultimo, ex ſubintranti ſapido humore titillationen Wi 
et medicationem quandam fieri, quae guſtum efficiat.. May . or 
Op. Tom. 2. De Lingua, pag- 18. 1141 
Praecipuum ac fere ſolum Guſtatus ovganon eſt lingua: n Bl 
<. aliquatenus, ſubobſcure tamen, palatum, et ſuperior gulac p cat 
conſentiunt: in omnibus vero fibrae ne rvoſae immediata { WWF . tri 
F « ſationis inſtrumenta ſunt. Quare obſervare eſt, linguam 5 
alia qua vis parte inſigniter fibroſam eſſe, etiam textura vali 
1 by e conſtare, in eum nempe ſin em, ut partienlae rei fapis 
| © copioſius ac penitius intra ſenſorii meatus admittantur— Net" 
1 autem qui fibris linguae denſiſſime intertextis famulaytur, ® 
« ſaporum impreſſiones 7p wporp ale br communicant. ſon BW 
| 4 -— Nervi e paribus tum quinto, tum nono; et ubique «7 Bl 
« denſa propaginum ſerie per totam ejus compagem diſtribu Wl 
Willis ib. | . 


defend them from harms ; but withal, ſo perforated 
in the papillary eminences, as to give a free admiſſion 
to taſtes. A 

But I ſhall ſay no more of this ſenſe ; only a word 
or two of its conſent with the ſmell, and the ſituation 
of them both: their ſituation is in the moſt conveni- 
ent place imaginable, for the diſcharge of their offi- 


| receptacle of our food and nouriſhment z to ſurvey 
what is to be admitted therein; to judge between 
W what is wholeſome, and fit for nouriſhment, and 
what is unſavoury and pernicious. And for this end, 
the all-wiſe Creator ſeems to have eſtabliſhed a great 
conſent between the eye, the noſe, and the tongue, 
by ordering the branches of the ſame nerves (d), 
to each of thoſe three parts; as alſo indeed, to divers 
| other parts of the body, which I may have occaſion 
to mention in a more proper place (e) By which 
means, there is all the guard that can be, againft 
= pernicious food; foraſmuch as before it is taken in- 
to the ſtomach, it is to undergo the trial of three of 
the ſenſes; the fcrutiny of the eye, the ſtrict ſurvey- 
or of its outward appearance; and the probation of 
Wy the ſmell and taſte, the two ſevereſt judges of its na- 
W tural conſtitution and compoſition. e e9 dr 2, 


| (e) © Guſtatus, qui ſentire eorum quibus veſcimur genera debet, 
WF © habitat in ea parte oris, qua eſculentis et poculentis iter natura 
We © patefecit.” Cic. de Nat. Deor. I. 2. c. 56. Vide quoque ſupra, 
note (6), chap. iv. p. 133. 8 « 
= (2) * Multa hojus Linti Paris] nervi propagines maſticationis 
6 operi deſtinantur; i eoque oniam alimenta ng enda non 
modo guſtus, ſed etiam olfactus et viſus examen 25 e debent, 
ab codem nervo, eujus rami ad palatum et fauees miſh, mandu- 
Wy * cationis negotium peragunt, propagines aliae, velut explora- 
© trices, ad nares et oculos: ferüntur, nempe ut ifthaec * 
probationum auxiliis quibuſdam inſtruantur.% Willis Ner. Deſ. 
et Uſus, C. 23s» , . | 
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4s) See book v. c. 3. 5 
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ces; at the firſt entrance (c), in the way to the grand 
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ſenſuum organa, etiam ad objecta guſtus melius dignoſcenda 
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take notice of two things relating to this laſt ſenſe. 


tion is performed by the nerves (6), and indeed the 
other ſenſes, . performed by nerves, are a kind of 


4 gentes interpoſitum iuperant rete, ſimulque extimam cuticulam, 


have been able to diſtinguiſh them by th 


158 F EZLIN e. Boox IV. 


CHAP - 
| Of the Senſe of FEELIN 6 (a). 
| AVING ſpent ſo much time upon the other 


ſenſes, and therein given ſuch ample proof 
of the infinite Creator's wiſdom ; J ſhall but briefly 


One is, its organ and nerves. For, as all ſenſa- 


feeling; ſo is this ſenſe of feeling performed by 


la) Malpighi is of this opinion, that as taſte. is performed by 
the papillae in the tongue, ſo is feeling by ſuch like papillae un. 
der the ſkin, From ſeveral diſſections, and ether obſervations, 
he thus concludes, Ex his et ſimilibus videbatur animus abunde 
© certior redditus, earundem papillat um pyramidalium copiam, 
« quas alias in lingua deſcripſi, in locis praecipue exquiſitiori tac- 
tui dicatis reperiri, eodem progigni nervoſo et cuticulari cor- 
© pore, ſimulque circomvolvi reticulari involucro, et extimam 
© cuticulam, veluti ultimum terminum attingere.——Microſcopio 
« quilibet in manus dorſo pro ſudore orificia quaedam miro ordine 
< diſperſa intueri poteſt, circa quae frequentia rn capituli 
aſſurgunt; haec vero ſunt papillarum fines, dum a cute aſſvr- 
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Haec repetitis ſectionibus deprehendi; ex quibus non improbx+ 
© biliter deducam, ficnti ex elatioribus—papillis—in lingua, gu- 
© ſtus organon elicitur ita ex copioſa harum papillarum con- 
geri in organis, ubi maxime animalia tactus motione aff 
© ciuntur, - þldacquatum tactus organum ſufficienter haberi' 
Malpig. de ext. Tact. org 7 26. Conſul. quoq; ejuſd. Vit. p. 28. 
Theſe obſervations of Malpighi, our late curious and dili- 
gent Mr Cowper hath confirmed, and given us very elegant cuts 
both of the ſkin, and the papillae, and the nerves, glands, etc 
under it, from microſcopical obſervations. Vide Cowper's Anat, 
Introd, and Tab. 4 - | 
' (5) Although the eye be the uſual ju ge of colours, yet ſome 
eir feeling. Quidam 
© fuit qui venit ad M. Duc. Hetruriae aulam, qui colores per 
tactum cognoſcebat. Pro experimento velum ſericum, unifor- 
miter textum, et pluribus coloribus tinctum, offerebatur, et ve · 
* raciter de colore in ſingulis partibus judicabat.“ Grimald de 
Lym. et Col. prop. 43. ſect. 39. 
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nerves likewiſe, ſpread in the moſt incomparable, 
curious manner. throughout the whole body. But to 
deſeribe their origin in the brain, and ſpinal marrow, 
their ramifications to all the parts; their inoſculations 
with one another; and other matters; whereby not 
only the ſenfe of feeling is performed, but alſo ani- 
mal motion, and admirable conſent and harmony of 
all the parts of the body is effected, (to deſcribe, I 
ſay, theſe things), would take up too much time, and 
I have already, and ſhall,” as I go along, give ſome 
hints thereof. 5 | * 
The other thing I ſhall take notice of, is, the diſ- 
perſion of this ſenſe throughout the body, both with - 
out and within. The other ſenſes, I have obſerved, 
are ſeated in the very beſt place for the relief and 
comfort, the guard and bene it of the animal. And 
foraſmuch as it is neceſſary to the being, and well- - 
being of the body, that every part ſhould be ſenſible 
of things ſafe, or things prejudicial to itſelf ; there- 
fore it is an admirable contrivance of the great Cre- 
ator, to diſperſe this ſenſe of feeling throughout every 
part (c); to diſtinguiſh between pleaſure and pain; 
= things ſalutary, and things hurtful to the body. 
Thus in the five ſenſes of animals, we have an 
c conomy worthy of the Creator, and manifeſtly de- 
monſtrating his power, wiſdom, and indulgence. 
For whether we confider the mechaniſm of the or- 
gans, or the great uſe and convenience of each ſenſe, 
we find it noble and grand, curious and artificial; 
and every way worthy of its infinite Maker, and be- 
WE yond the wit and power of any thing but a God: 


n r 8 


0% Tactus autem toto corpore acquabiliter fuſus eſt, ut om- 
5 nes ictus, omneſque nimios et frigoris et caloris appulſus, 
ſentire poſſimus. Cic. ubi ſupra. y pur” 
= © TaQtus ſenſus omnibus eſt, etiam quibus nullus alius; nam 
et oſtreis, et terreſtribus vermibus quoque. Exiſtimaverim om · 
p mbus ſenſum et guſtatus-eſſe. Cur enim alios alia ſapores ap- 
petunt? in quo vel praecipua naturae architeſtio Plis. Nat. 
. Hiſt, J. 10. c. 71. T63 TW nnen e | 2 N 
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bath animal life, hath alſo the faculty of reſpiration 


and therefore we muſt even deny our ſenſes, by deny. 


ing them to be God's handy - worn. 
And now from thoſe chief machines of animal 

performances and enjoyments, the five ſenſes; let 
us paſs to another thing in common to all the ſen. 


tive creatures, which is reſpiration. 
C HAP. VII. 
:Of RRSTIRA 110. 


CF IF all the acts of animal life, this is one of the 
chief, and moſt neceſſary. For whatſoever 


7 
or ſomewhat equivalent thereto (a). Indeed fo con- 2 
(«) The uſes aſſigned to reſpiration by all the anatomiſts before 2 
Malpighi's diſcoveries of the ſtructure of the lungs, are fo yari- d; 
dus, and many of them ſo improbable, that it would be frivolous | nz 
30 recount them. But the more eminent modern anatomiſts af an 
gn theſe uſes: Willis thus ſums up his opinion, Praecipn: 
_ © pulmonum functio, et uſus ſunt, ſanguinem et acrem per to- in 
© tas partium compages, intimoſque receſſus, atque ductus quoſ- pix 
© que minutiſſimos traducere, et ubique invicem committere ; in * 
eum nempe finem, ut fanguis:venoſus a circnitu redux, et chy- | ris, 
mo recenti dilutusx— tum perfect ius miſceatur, et velut ſubige gre 
tur, tum potiſſimum et ſecundum omnes ſuas partes ab acre gre 
7 nitroſo de novo accendatur.“ Pharm. p. 2. ſect. 1. c. 2. f tric 
Mayow faith rightly, that one grand uſe of (expiration is, l. ful 
cum acre expulſo, etiam vapores e ſanguine exhalantes, (+ per 
mul exſuffſentur. And as for inſpiration, that it conveyeth p. 6 
a nitro-acrial ferment to the blood, to which the animal ſpirit bY 
are owing, and all muſcular motion. Mayow de Reſ. p. 22. & mul 
mes ed. err : of r 
Somewhat of the opinion of theſe two Jaſt cited, if I miſſale Tatic 
not, (it being long ſince I read their tracts, and have them n * {þ 
now at my hand), were Ent, Sylvius, Swammerdam, Diemer * m1 
- tbroek, and my friend Mr Ray, in an [unpubliſhed tract of by 0 
and his letters now in my bands. ent © etc 
| But our Dr Thurſton, for good reaſons, rejects theſe fron din 
being principal uſes of reſpiration, and thinks, with great reaſo * run 
che principal uſes to be, to move, or pals the blood from ti! os 
right to the left ventricle of the heart. Upon which aceou . noe 
Per ſens hanged, drowned, or ſtrangled by catarrhs, ſo ſudden! « — 
die, namely, becauſe the-circulation of their blood is ſtoppe dine 


For the awe reaſon allo it is, that animals die ſo ſoon in the at. 


cuir. VII. Of RESPIRATION. 161 


genial is this with life, that breath and life are in 
ſcripture-phraſe and common ſpeech taken as ſyno- 
nymous things, or at leaſt, neceflary concomitants 


| Among other proofs he inſtanceth in an experiment of 
RRR Greſh. which he made before our R. 8. by 
ſtrangling a pullet, ſo that not the leaſt ſign of life appeared; but 
by blowing wind into the Jungs through the trachea, and ſo ſet+ 
ting the lungs 2 playing, he brought the bird to life again. Ano- 
ther experiment was once tried by Dr Walter Needham, before 
Mr. Boyle, and others at Oxford, by hanging a dog, ſo that the 
heart ceaſed moving. But haſtily opening the dog, and blowing 
wind into the ductus Pecquetianus, he put the blood in motion, and 
by that means the heart, and ſo recovered the dog to life again. 
Vide Thurſton de Ref. UL p. 60. and 63. mea ed. 
Buch an experiment as Dr Croon's, my friend, the late juſtly 
renowned Dr Hook, ſhewed alſo our Royal Society. He cut 
away the ribs, diaphragm, and pericardium, of a dog; alſo the 
top of the wind-pipe, that he might tie it on to the noſe of a pair 
off bellows; and by blowing into, the lungs, he reſtored the dog 
to life; and then ceaſing blowing, the dog would ſoon fall into 
dying fits; but by blowing. again, he recovered; and ſo alter- 
| nately would die, and recover, for a conſiderable time, as long 
and often as they pleaſed. Phil. Tranſ No. 28. 

For: the, farther confirmation of Dr Thurſton's opinion, the 
ingenious Dr Muſgrave cut off, and cloſe ſtopped up the wind- 
pipe of a dog with a cork, and then threw open the thorax; where 


he found the blood ſtagnating in the langs, the arteria pulmona- 


| ris, the right ventricle and auricle of the heart, and the two 
great trunks of the cava, diſtended with blood to an immenſe de- 
Ws grec; but at the ſame time, the vena pulmonaris, the left ven- 
WE cricle and auricle of the heart in a manner empty, hardly a ſpoon- 
ful of blood therein. Phil. Tranſ: No. 240. Or both the ex- 
periments may be together met with in Lowth. Abrig. vol. 3. 
66. 67. WE 7 ; | 
| # This "nice of our learned Thurſton, the late learned Et- 

mullerus eſpouſed, who being particular in reckoning up the uſes 
oft reſpiration, I ſhall therefore the more largely cite him. Reſpi- 
WE ration, ſaith he, ſerves, 1. Ad olfactum. 2. Ad ſcreatum et 


. ſputationem. 3. Ad oſeitationem, tuſſim, ſternutationem, e- 


munctionemque. 4. Ad liquidorum ſorbitionem, ſuctionemve. 
3. Ad ka 22M cantum, clamorem, riſum, fletum, flatum 

« etc; 6. Ad foecum alvi, urinae, foetus molaeve, necuon ſecun- 
dinarum expulfionem. 7. Ad promovenda ventriculi, inteſtino- 
rum, lacteorumque vaſorum, etc. contentas 8. Ad, halitus aque- 
os ſanguinis e pulmonibus, ae ris ope, exportandos. 9. Ad diap- 
. nocn. 10. Ad exattiorem chyli, lymphacque, necnon ſanguinis 
. —miſcelam.. 11. Ad conciliandum fanguini—coccineam rube- 
We. dincm, etc. 12. Nec moroſe negabimus aerem—pulmones er 
* ſanguinem illos tranſcurrentem, minus / calida reddere, etc. 
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162 Of RESPIRATION. Book IV. 


_ Jows, turning back the neck of the bladder, and tying it fal, 


of one another. Moſes (o) expreſſeth animal life, by 


'< tilla ſui parte, admixtus, pauciſſimas quaſdam in fpirituum ani. 
© malium elaboratione particulas ſimul contribuat.* All theſe uſe, 
ulthough of great conſequence, yet he thinks rather conduce 
to the well-being, than the being of the animal; becauſe with 
out any of them, the animal would not ſo ſpeedily die, as it 
doth by ſtrangling, or in the air-pump. He therefore aſſign; 
a 14th, and the principal uſe of reſpiration to be, For the 
paſſing of the blood through the lungs, that is 'thrown into 
© them by the heart.“ Etmul. Diſſert. 2. cap. 10. ſect. t. et 16. 
But the late Dr Drake, with great ingenuity and addrefs, (like 
a perſon ſo conſiderable for his years, as he was in his time), not 
only eſtabliſhed this motion of reſpiration, but alſo carries it far- 
ther, making it the true cauſe of the diaſtole of the heart; = 
neither Borelli, Lower, or Cowper, much leſs any before thoſe 
great men, have well accounted for. That the beart is a muſcle, 
is made evident beyond all doubt by Dr Lower. And that the 
motion of all muſcles conſiſts in conſtriction, is not to be doubted 
alſo. By which means the ſyſtole is eaſily accounted for. But 
foraſmuch as the heart hath no antagoniſt-muſcle, the diaſtole 0 
hath puzzled the greateſt wits. But Dr Drake, with great judge. 
ment, and much probability of reaſon, maketh the weight of the 
incumbent atmoſphere to be the true antagoniſt to all the muſf- 
eles, which ſerve both for ordinary inſpiration, and the conſtriction 
of the heart. The particulars of his opinion may be ſeen in his 
anatomy, I. 2+ c. 7. and in Phil. Tranſ. No. 28r. | 
And I remember when I was at the univerſity, my moſt in- 
genious and learned tutor Dr Willis, when he read anatomy to 
us, was of opinion, that the lungs were blown vp by the weight 
of the incumbent air, and repreſented the manner of reſp 
ration in this manner, viz, he put a bladder into a pair of bel- 
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ſo that no air might enter in between the bladder and bellous 
This being done, when the bellows were opened, the bladder 
would be blown up by the weight of the incumbent air; and when 
ſhut, the air would be thereby preſſed forcibly out of the blat 
der, ſo as to blow the fire. This experiment I take notice of 
here, becauſe (beſides the illuſtration it gives to reſpiration) thit 
great genius ſeems to have had a truer notion of this phaenome 
non, than was very common then, viz. about the year 1677, 0 


78; as alſo, becaule I have, in ſome authors, met with the ſame ; / 
experiment, without mention of Dr Willis, whoſe I take it 0 ny 8. 
have been. | 18 = . 


ſ 
Another uſe. of great conſideration, the already. commendel 
Dr Cheyne affigns ; namely, to form the elaſtie globules of 
which the blood principally conlifts, without which there would 
be a general obſtfuction in all the capillary arteries. Cheynes . ©. 
PhiloF: Princ. of Nat. Relig. or Harris's Lex. Tech. in Lungs . 4 
6 Gen. ii. FO vi. 17. and vii. I Fs pa - F þ 
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„ the breath of life. Saith he, Gen. vii. 21. 22. 
All fleſh that moveth on the earth, fowl, cattle, 
e beaſt, | creeping things, and man; all in whoſe 
“ noftrils was the breath of life in the dry land died. 
So the pſalmiſt, Pſal. civ. 29. Thou takeſt away 
« their breath, they die.” So grand an act therefore 
in common to all animals, may juftly deſerve a place 
in this ſurvey of the works of God in the animal 
kingdom. _ x* 4 of det 


And here I might launch out into an ample deſerip- 


tion of all the parts miniſtering to this neceſſary act, 
and ſhew the curious contrivance, and artificial ſtruc- 
ture of them; but a tranſient. view ſhall ſuffice. I 
| might begin with the outward guards, the noſe and 


But the exquiſite mechaniſm of the larynx, its variety 
Jof muſcles, its cartilages, all ſo exquiſitely made for 
the purpoſe of reſpiration, and forming the voice (c), 


(c) Becauſe it would be endleſs to ſpecify the curious mecha- 
niſm of all the parts, concurring to the formation of the voice; 
I ſhall, therefore for a ſample note only two things : 1. There 
are thirteen muſcles provided for the motion of the five carti- 
Wlges of the larynx. Gibſ. Anat. I. 2, e. 14. A ſigu of the careful 
and elaborate proviſion that is made for the voice. 2. It is a 
Wprodigious faculty of the glottis, in contracting and dilating it- 
elf with ſuch exquiſiteneſs, as to form all notes. For, (as the 
late ingenious Dr Keil ſaith), ſuppoſing the greateſt diſtance of 
the two ſides of the glottis, to be one tenth part of an inch in 
== ſounding twelve notes, to which the voice eaſily reaches; this 
= line muſt be divided into twelve parts, each of which gives the 
aperture requiſite for ſuch a note, with a certain ſtrength. But 
* if we conſider the ſub - diviſion of notes, into which the voice 
can run, the motion of the ſides of the glottis is ſtill vaſtly 
7 nicer. For if two chords ſounding exactly uniſons, one be 
BF ſhortened one two thouſandth part of its length, a juſt ear will 
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ference; which is one hundred and ninety ſixth part of a note. 
EF But ſuppoſe the voice can divide a note into a hundred parts, 
We it follows, that the different apertures of the glottis actually 
divide the tenth part of an inch into, twelve hundred parts, the 
WE <tc of each of which produces a ſenſible alteration; upon a 
= good. car. But becaufe each ſide of the glottis moves, juſt 
* <qually, therefore the diviſions are juſt: doubled; or the fides 
* of the glottis, by their motion, do actually divide one tenth 


* 


mouth; but theſe have been already touched upon. 


perceive the diſagreement, and a good voice will ſound the dif- 
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to afford an eaſy paſſage to the food; but after that, in the bro, 
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are very admirable : and no leſs ſo is the tongue (d) 
. which miniſters to that; and many other uſes too, 
Next, the fabric of the (e) trachea deſerves eſpe. 
cial remark. - Its valve, the epiglottis on the top, to 

fence againſt all annoyances ; its cartilaginous rings (/ 
nearly environing it, with its membranous part next 


part of an inch into two thouſand four hundred parts. Keilt 
Anat, cap. 3. ſect. 7. | | ; | 
(4) Among the inſtruments of ſpeech, the tongue is a neceſſuy 
one; and ſo neceſſary, that it is generally thought no ſpeech ca 
be without it- But in the third tome of the Ephem. Germ. is 
publiſhed, & Jac. Rolandi Agloſſoſtomographia, ſive D eſeriptio 
Oris ſine 1 quod perfecte loquitur, et reliquas ſuas func 
„ tiones naturaliter exercet.” The perſon deſcribed is one pet. 
Durand, a French boy of eight or nine years old, who, at fie 
or ſix, loſt his tongue by a gangrene, occaſioned by the ſmall pox: 
notwithſtanding which, he. could, as the title ſaith, ſpeak perfect. 
ly, as alſo taſte, ſpit, ſwallow, and chew his food; but this lat. 
ter he could do only on that fide he put it into, not being able to 


— . . | WY b 
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or deeper note, etc.; whereas in fome other animals, as in tit 
© Japan-peacock, which uſeth hardly more than one ſingle note, 
they are entire, ete. Grew's Coſmol. Sacr. book i. chap. j 
ſect. 9, 10. S 18 Fo 2 1 = ; Z 55 

(F) It is a further manifeſt indication of fingular deſign in the WE 0 
cartilaginous rings of the aſpera arteria, ihat all the way where e 
they are contiguous to the oeſophagus, they are mem branori, Bl 


— 
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the gullet, to give the freer paſſage to the deſcent of 
the food: and laſtly, its inner tegument, of exquiſite 
ſenſe, to be readily affected with, and to make efforts 
| againſt every thing that is hurtful or offenſive; theſe, 
I fay, do all juſtly deſerve our admiration, 
And no leſs prodigious are the parts farther with- 
in; the bronchi, the veſiculae (g), with their muſcu- 
lar fibres (4), as ſome affert they have, together with 
the arteries and veins, which every where accompany 
che airy paſſages, for the blood to receive there its 
impregnations from the air, ' 


* 8 1 o 


From hence I might proceed to the commodious 


chi, they are, ſome completely angular, ſome triangular, ete. 
And another obſervable is, the lower parts of the ſuperior cartt- 
WT lages, receive the upper parts of the inferior in the bronchi; 
whereas in the aſpera arteria, the eartilages run and remain paral- 
el to one another, which is a noble difference or mechaniſm in 
chis, in a manner, one and the ſame part, enabling the lungs, 
Wand bronchi, to contract themſelves in expiration, and to extend 
and dilate themſelves in inſpiration. $1 


; vince, to give a deſeription of the lungs, although it be a-curious 
Wpicce of God's workmanſhip ; but refer to ſignior Malpighi, the 


4 firſt diſcoverer. of their veſiculae in 1660, in bis two letters to 


WB orellide Pulmon. Alſo to Dr Willis's Pharm. rat. p. 8. ſect. 1. 
. de Reſp. Orig. et UL who, as he wrote after Malpight, fo 
eth more accurately deſcribed thoſe parts; and to Mr-Cowpet's 
WA net. tab--24, 25, And if the reader hath a mind to ſee what 


road, and what controverſies he bad on that account; as alſo 
oe cenſures of Dr Willis's deſcription and figures, he may con- 
ul Malpighi's life, written by himſelf, p. 4. to 2242. 
That the lungs conſiſt of veſiculae, or lobuli of veſiculae ad- 
ittiag of air from the bronchi, is viſible, becauſe they _ be 
blown up, eleanſed of blood, and ſo dried. But Mr Cowper faith, 
could never part the lobuli, (ſo as to make Dr Willis's fig. x. 
. 3. and 4) ſo that probably the veſiculae are contiguous to 
oe another throughout each lobe of the lungs. And not on! 
ir, but Diemerbroec proves, that the veſiculae admit of duft al. 
d, from two aſthmatic perſons he opened; one a ſtone · eutterꝰs 
an, the veſiculae of whoſe lungs were ſo ſtuffed with duſt, that 
n cutting, his knife went as if through a heap of ſand: the other 


luſt or down of feathers.” 


| (h) There is a conſiderable diſerence between Dr Willis and 
tmuller, vir. -whether the veſiculae of the Jungs have any mui- 


(s) 1-ſhall not bere intrench ſo much upon the anstomifls pre- 


dppoſition ſignior Malpighi's diſcoveries met with at home and a- 


as a feather- driver, who had theſe bladders filled with the fine 
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* 0 terminant. Et enim ordinariae pectoris ſyſtolae, quas muſculs. 


© in rhomboidem, eum angulis acutis pro ejuſdem eontractioꝶ Wl 
. © 'ducantur,” etc. Willis, ubi ſupra, ſe. 28. ul 


coneludeth, Nihil uſquam a natura illo pacto per incuriam, fr 


Dr Willis: with an error, in fancying there is an oppoſition i 
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form of the ribs (i), the curious mechaniſm of the 
intercoſtal muſcles (k), the diaphragm, and all the 


"ES ER 
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cular; fibres, or mot? Etmuller expreſly - faith, | Nullas fibrat 
© muſculoſas, , multo minus rubicundam muſculorum com 
© gem (ſunt enim veſiculae albidae et fere diaphanae) in ipſis re. 
periri.“ Ubi ſup;'c, 6. ſe. 2. And afterwards, fect. 3. Py, 
mones eſſe molles flexileſque muſeuloſis fibris ceu propriae ex. 
© plicationis organis deſtitutos.* But Dr Willis as expreſly al. 
| ſerts, they have muſculous fibres, and aſſigns an excellent uſe d 
them; Cellulae Mae veſiculares, ut nixus pro expiratione contri. 
tivos edant, etiam fibras, uti perimicroſcopmm plane eonſſi 
C cere eſt, muſculares obtinent. Ubi ſap, ſect. 16. And in the 
next ſection, Ut pro data occaſione majorem aeris copiam ex 
7 ſufflent, ant materiam excutiendam epiciant, fibris muſculariby 
« donatae, ſeſe arctius contrahunt, contentaque ſua penitus ei. 


: Cy 1 
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rum relaxationes ex parte efficiunt, aerem forſan totum 2 tr r 
chea et bronchis, haud tamen a veſiculis, quaque vice ejiciont; 
4 pro has, quoties opus erit, inaniendas, et totius pettory 
- © cavitas plurimum anguſtatur, et-cellulac ipſae veſiculares 2 pro- in 
« priis fibris conſtrictis eoarctantur.T 5 nat | 
ti. Circa hos motus [ſeil. pectoris dilatationem etc.7'divai m 
* conditoris mechanicen, ad + ws mathematicas plane ad- 
e tatam, fatis admirari non poſſumus: ſiguidem nulla alia in n in. 
_ © manifeſtius, 'O. Gs YM videttiy.. Quippe cum pectoris Ws 
tum ampliatio, tum coarctatio a quibuſdgm muſculis (quorun 
* munus unicum eſt -contrahere)  perfici debeat; res ita inſti 
tur, ut coſtae quae thoracis, velut parallelogramma oblongi ve: 
* ſus cylindrum. incurvati, latera effor mant, in figuram mov Wi 
« quadratam, cum angulis rectis, pro pectoris ampliatione ; mol iel 


SGalen having ſpoken of the parts miniſtering to reſpiratioz 2 
© iſſe praete ritum, quae cum omnia praeſentiret et provide 1 un 


quae ſunt neceſſaria illa, quae cauſa alicujus extiterunt, cool: nit 
© cutuya; omnibus inſtaurationes parare occupavitz eujus appariti ng 


copioſa facultas admĩrabilem ſapicntiam teſtatux. De Uſu ure 
1. 5. c. 15. See alſo I. 6, c. . indo e 2400 rio Sb 
0) For the ſtructure of the intercoftals, midriff, etc. I ſi 


refer to Dr Willis, and other anatomiſts. But Dr Drake tail 4 


the office of the intercoſtals, by reaſon that the fibres of the i 
ternal and internal intercoſtals decuſſate; that therefore the ! 
ternal ſerve to raiſe the ribs, the internal to draw them don i 
But Dr Drake is of Steno's, and Dr Mayow's opinion, that u of 


withſtanding the decuſſation of their fibres, the power they er re: 


upon, and the motion they effect in the ribs, is one and the ſan lh l 
Drake's Anat I. 2. 4. 2, and l. 4. c. 5. Mayow de Reſpir. e.). 


* 
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other muſcles (1), miniſtering both to the ordinary, 
and extraordinary offices of reſpiration. But paſſing 
them by, I ſhall ſtop at one prodigious work of na- 
ture, and manifeſt contrivance of the almighty Cre- 
ator, which, although taken notice of by others (m), 
Het cannot be eaſily paſſed by in the ſubject I am up- 
Won ; and that is, the circulation of the blood in the 
Fetus in the womb, ſo. different from the method 
Shereof after it is born. In the womb, whilſt it is 
ne body with the mother, and there is no occafion, 
jor place for reſpiration, there are two paſſages (n) 


() Although Dr Drake, and ſome others, deny the intereo- 
als being antagoniſt muſcles, as in the preceding note; yet 
ey, and moſt other anatomiſts that I have met with, attribute a 
onſide rable power to them in the act of reſpiration, as ny do 
ſo to the ſubclavian and triangular muſcles; but the learned Et 
reaſons, I. Quia reſpi rande nullam 
in illis contractionem ſentio. 2. Quia . ſibi in vicem non ad- 
ducuntur, etc- 3. Quia coſtae omnes ab aliis modo enarratis 
Wmufculis moventur, idque ſimul, etc.. . Intercoſtales itaque, nec- 
von ſubclavios muſculos coſtis, parictum inſtar, ad ceomplenda 
nterſtitia intercoſtalia, pectuſque integrandum, ac coſtas con- 
ectendas, inter jectos eſſe, probabiliter concludo; quo mune re 
triangulares etiam .— fungi, rationi conſentaneum eit. Etmul. 
ot as to the uſe of the triangular muſcle in reſpiration, we 
odge of it, from its remarkable ſize and uſe in a dog; of 
ich Dr Willis gives this account from Fallopius : In homi- 
de parvus adeo ct ſubtilis iſte [muſculus] eſt, ut vix pro muſ- 
ulo accipi queat : in cane per totum os pectoris protenditur, 


uller denies it for theſe three. 


01, Et cartilagines omnes, etiam verarum ceſtarum ſterno inoſeu- f 
fe tas, occupat: cujus diſcriminis ratio divinam circa anima- 
reh um. fabricas provideptiam plane indigitat Quippe cum hoe 
ofs nimal, ad enrſus velociſſimos et diu continuandos natum, quo 


"gui, dum intenſins agitatur, rite accendatur eventileturque, 
em celerrime et fortiter uti ſuperare, ita etiam expirare de- 
-: ideireo propter hunc actum firmius obenndum (cujus in 
h mine haud magnus eſt uſus) muſculus caninus molem in- 


* 
* 
Ly 
> 
21 


xl entem et tanto operi parem fortitur” Willis ubi ſupra, - 
n 32. 5 : 5 | 

ey ) Ray's Wiſdom of God in the Creation, p. 343. ö 
ee ) Mr Cheſelden, an ingenious and moſt accurate anatomiſt,. 


ing ſomewhat particular in his obſervations about the cireula- 
of the blood thronyh the heart of the foetus, I ſhall preſent . 
reader with ſome of his obſervations, which he favoured me. 


þ the ſight of. The blood, faith he, which is drought to the 


any: 


are ſhut up; one nearly obliterated, the other become 


dhe left, through ap 72 20 d foramen ovale, in the ſeptun 


eavs paſſeth "through the right auricle and ventricle into the 
pulmonary artery, and thence into the aorta throngh the 44 


© Sottus arteriofus, or ductus arterioſus in ligamentum verſa 


the foramen ovale is never obliterated.” 


but half ele 
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on purpoſe for the tranſmiſſion of the blood, without 
paſſing it through the lungs. But as ſoon as the foe. 
tus is born, and becomes thereby a perfectly difting 
being, and breathes for itſelf, then theſe two paſſagey 


only a ligament, except in ſome creatures that xr: 
amphibious, or are forced to lie long under water, 
in hom theſe paſſages probably remain open (o). 


* heart by the aſcending cava, paſſes ot of the right auricle . 
© \commoen to them both}, without paſſing through the right ven- 
« tricle, as after the birth, while the blood from the deſcending 


<'betwixt that and the pulmonary 22 called ductus arte rioſis 
<-whilft a ſmall portion of the blood, thrown into the pulmonuy 
artery, paſſeth through the lunga, no more than is ſufficient to 
Keep open the pulmonary” la.. Thos both ventricles a« 
< employed in driving the blood through the aorta to all parts of Wi 
the foetus, and to the mother too. But after the birth, the 
© bl6od being to be driven from the aorta through the foetus Wi 
© fone, and not the mother too, one ventricle becomes ſufficien, Wi 
hilſt the other is ed in driving the blood through t 
«tongs, the ductus artetiofus being ſhut up by means of the 1, 
<-teration of its poſition, which happens to it from the raiſing u 
the aorta by the lungs, when they become inflated. After tu 
< the blood is thus driven into the longs, in its return it bu 
the valve of the foramen" ovale againſt the foramen itſelf, uM 
©-whofe ſides it foon' adheres, and ſo ſtops up the paſſage. YM 


© is ſeldom to be diſcerned but in adult bodies, but the figur 


te) N hath been generally thought to be not improbable, WI 

that on ſome oetaſions the foramen ovale may remain open 1 

wan. In a girl of four or five years of age, Dr Conner found 

K, und in the form of a creſtent. And he thit 1 4 

ſomewhat in this kind might be in the perſon whoſe ſkeleton nn = 

found to have no joints in the back bone, ribs, etc. Of whit 1 n 
deſtription, with cots, may be found in Phil. Tranſ No. 1 
And more largly in his Diff. Med. Phyſ. de ſtupendo Ou 


-coalitu, where he adds to the girl, in whom the foramen 9 


| tu 
was not ſhut, a like obſer vation of another girl he opened 2" > 
ford of three years old; In qua foramen ovale fere erat d tae 
«ſum, in medio tamen, exili foramine, per quod turunda" et 


eile tranſmiſi, erat per vium, p. 30. So Mr Cowper (than ui 
none more accurate and better judge) faith, * I have often fu 
4 the foramen ovale open in the adult? Anek. Appen. i 


—— 
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And now what action of any rational creature, 
what is there in a man's life, that doth more plainly 
ſhew deſign, reaſon, and contrivance, than this very 
act of nature doth the contrivance and deſign of the 
great God of nature? What is thought and contri- 

vance, if this be not? namely, that there ſhould be a 
temporary part in the body, made juſt for the preſent 
exigence; to continue whilſt there is occaſion for it, 
and to ceaſe when there is none; in ſome creatures 
to remain always, by reaſon of their amphibious way 
of living, and in land- animals, purely ſuch, to ceaſe. 

Another excellent contrivance, akin to the laſt, 
is, for the preſervation of ſuch creatures whoſe occa- 
ſions frequently neceſſitate them to live without, or, 
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[lowing note. a | 
From ſomewhat of this cauſe, I am apt to think it was that the 

Tronningholm gardiner eſcaped drowning, and ſome others men- 

tioned by Pechlin. His ſtories are, Hortulanus Tronning- 


© tis adhuc valens, et vegetus, cum ante 18 annos, alii in aquas 
« delapſo opem ferre vellet, forte fortuna et ipſe per glaciem 
* incautius procedens, 35 incidit 18 ulnas profundas: ubi ille 
corpore erecto quaſi ad perpendiculum, pedibus fundo adhaeſit. 
Conſtitit fie per 16 horas, antequam produceretur in auras. 
Dixit autem ſimul ac infra aquarum ſuperficiem fuit demerſus, 


a f ſtatim obriguiſſe totum, et, ſi quem tum habuit motum et ſen- 
WF fem, amiſiſſe, niſi quod ſonantes Stockholmii campanas etiam 
dbb quis obſcurius percipere ſibi fit viſus. Senſit etiam, ſtatim 

ſeſe velut veſiculam ori applicaſſe, adeo vt aqua nulla os penetra- 
1 5 verit, in aures vero tranſitum, et iam ſentiente illo, habuerit; at- 
1 gue inde auditum ſuum debilitatum aliquandiu eſſe. Hoe ſtatu 
i um 16 horas permanſit fruſtra uaeſitus, tandem repe rtum, 
conto in caput infixo, eujus etiam ſenſum ſe habuiſſe dixit, fun- 
o extraxerunt, ſperantes ex more aut perſuaſione gentis re- 
4 WE viturum eſſe. Itaque pannis linteiſque productum obvolvunt, 
ne aer admitti poſſit pernicioſus futurus ſubito illapſu: cuſtodi- 
. tum fie ſatis ab acre ſenſim ſenſimque tepidiori loco admovent, 
7 mox calidis adoriuntur, faſciis, fricant, radunt, et ſuMamina- 
n tum tot horis ſanguinis corporiſque motum negotioſa illa opera 
| reducunt : denique antapoplecticis et genialibus liquoribus vi- 
i tae reddunt et priſtin xe mobilitati, Retulit is atque oſtendit ſe 
etiamnum in capite circumferre veſtigia violentiae 2 conto il- 
* latae et cephalagiis vexari graviſſimis Et propter bunc ipſum 


# caſum, religioſe a W et hujuſce rei teſlibus probatum, 


But Mr Cheſelden is of a different | opinion, of which in the fol- 


holmenſis etiamnum vivens, annos natus 65, pro illa actate ſa- 
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whoſe blood, whoſe heart, and other inſtruments of 


4 ſereniſſimae reginae matris munificentia et annuo ſtipendio ef 


_ © Conſignatum manu habes kiſtoriam P, Tilaſii, Biblioth. Reg 


dy Dr Bathurſt, (afterwards the moſt vigilant and learned pri iu 
dent of Trinity- College, Oxon), and publiſhed in 1651, w 
' verſes upon the occaſion. 
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with but little reſpiration : fiſhes might be name 
here, whoſe habitation is always in the waters; by 
theſe belong to an element which I cannot at preſent 
engage in. But there are many animals of our own 
element, or partly ſo, whoſe organs of reſpiration, 


life are admirably accommodated to their method gf 
living : thus many amphibious creatures (p) who lin 


« donatus—et ſereniſ. Principi—oblatus vivus ſui teſtis... 


Praefecti, qui teſtatus eſt ſe praenoviſſe mulierem, quae tre; 
< jipſos dies ſub aquis haeſit, et ſimilem in modum, quo Horti- 
F lanus ille, reſuſcitata,  adhuc dum lucis plena fruitur uſura 
* Accedit Nob. Burmanni-—-fides, qui confeſſus eſt, —ſe in pago 
© Boneſs parochiae Pithoviae concionem frequentaſſe funebrem i 
© in qua, dum acta recenſeret praeco ſenis cujuſdam ſeptuagenati 4 
© Lau. Jonae——audiyerit ex ore concionatoris, vivum eum 
© adoleſcentem 17 annorum, aquis ſubmerſum, 7 demum hc Wi 
© domada (rem prodigioſam !) extractum ad ſe rediifſe yivum « i 
© incolumen.% Pechlin. de Aer. et Alim. def. c. 10 8 - 
Shall we to this cauſe, or to the offification, or more than or. Wl 
dinary*ſtrength of the wind- pipe, attribute the recovery to life o 
xerſons hanged? Of which Pechlin gives an inſtanee K* fell uu 
der his own knowledge, of a woman hanged, and in all apper 
ance dead, but recovered by a phyſician accidentally coming in 
with a plentiful adminiſtration of Spir. Sal. Armon. Pechl ib 
e. 7. And the ſtory of Anne Green, executed at Oxford, Da 
14, 1650, is ſtill well remembered among the ſeniors there. «SL: 
was hanged by the neck near half an hour, ſome of her frinil 
in the mean time thumping her on the breaſt, others hangin 
© with all their weight upon her legs, ſometimes lifeing her y 
* and then pulling her down again with a ſudden jirk, there 
* the ſooner to diſpatch her out of her pain ;? as her printed »=ll 
count wordeth it. After ſhe was in her coffin, being obſerved 1 
breathe, a luſty fellow ſtamped with all his force, on her brei 
nd ſtomach, to put her out of her pain. But by the aſſiſtance ſa: 
Dr Piety. Dr Willis, Dr Bathurſt, and Dr Clarke, ſhe via 
again brought to life, I myſelf ſaw her many An after, ai 
that ſhe had, I heard, born divers children. e. particulars Wn 
her crime, execution, and reſtauration, ſee in a little pampli'4l 


called, News from the Dead, written, as I have been inform 3 


I 
77 ſea- calf hath the foramen ovale, by which means i 7 
b 5 ' ' | 5 7 


, 1 
Wes 
vv 
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in water as well as air; many quadrupeds, birds, 
inſects, and other animals, who can live ſome hours, 
days, yea, whole winters, with little or no reſpira- 
tion, in a torpitude, or ſort of ſleep, or middle ſtate 
between life and death: the proviſion made for 
theſe peculiar occaſions of life, in the fabric of the 
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tures (q), is manifeſtly the work of him who, as St 
Paul faith (r), * giveth to all breath and life, and 
© all things. 1 | 


0 1 iS LE 
, Of the MoTioN of Animals. 
ll | 5955 : | 1 
TEXT to the two grand acts of animal life, 
1 their ſenſe and reſpiration, I ſhall conſider 
- heir motion, or locomotive faculty, whereby they 
«if | | . | 
- enabled to ſtay long under the water, as the Paris Anatomiſts. Of 
ro bich ſee in book vi. chap. 5. note (Y. of MN 
i But the fore commended Mr Cheſelden, thinks the foramen 
i. ovale is neither open in amphibious ereatnres, nor any adult land- 
«6 nimals. When I firſt, ſaith he, applied myſelf to the diſſec- 
hl tion of human bodies, I had no diſtruſt of the frequent accounts 
nö of the foramen ovale being open in adults; but I find fince, 
in that I miſtook the oſtium venarum coronariarum for the fora- 
wi men. The like I ſuppoſe authors have done, who aſſert that it 
eis always open in amphibious animals; for we have made dili- 
: gent inquiry into thoſe animals, and never found it open. 
| I Neither would that, as they imagine, ſerve theſe creatures to 


live under water, as the foetus doth in utero, unleſs the duftus 
Warterioſus was open alſo.* - | 
This opinion of Mr Cheſelden hath this to render it probable, 


My What the oſtium venarum coronariarum is ſo near the foramen 
«0 vale, that without due regard, it may be eaſily miſtaken for it. 
hle uch therefore as have opportunity of examining this part in am- 


hibious animals, or my other ſubject, ought to ſeek for the o- 
ium, whenever they ſuſpect they have met with the foramen. 
(J. Of the ſingular conformation of the heart and lungs of the 
1 which is an amphibious animal, ſee book yi. chap. 5. 
ote . = : 
Ads xvii. 25. 5 - 
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convey themſelves from place to place, according to 
their occaſions and way of life: and the admirable 
apparatus to this purpoſe is a plain demonſtration of 
God's particular foreſight, care and eſpecial provi. 
dence' towards all the animal world. | 

And here I might view, in the firſt place, the 
muſcles, their curious ſtructure (a), the nice tacking 
_them to every joint, to pull it this way, and that way, 
and the other way, according to the ſpecial purpoſe, 
deſign and office of every ſuch joint: alſo their vari- 


ous ſize and ſtrength; ſome large and corpulent, 


others leſs; and ſome ſcarce viſible to the naked eye; 
all exactly fitted to every place, and every uſe of the 
body. And laſtly, I might take notice of the muſ- 
cular motions, both involuntary and ſpontaneous (6), 


(„That the muſeles are compounded of ice is viſible 


enough. Which fibres, the curious and ingenious Borelli ith, | 


are cylindraceous; not hollow, but filled with a fpungy, pithy 
fubſtance, after the manner of elder, as he diſcovered by his mi- 
croſcopes. Borel. de Mot. Animal. Part 1. | 

Theſe fibres, he ſaith, are naturally white; but derive their 
redneſs only from the blood in them. 

' Theſe fibres do in every muſcle (in the belly at leaſt of the 
muſcle) run parallel to one another, in a neat orderly form, 
But they do not all tend the ſame way, but ſome run aſlant, 
ſome long ways, etc. according to the action or poſition of each 
re ſpective muſcle. The particulars of which, and of divers other 
obſervables in the muſcles, would, beſides figures, take up too 
much room in theſe notes; and therefore I muſt refer to the ani 
tomiſts, particularly Steno, Borelli, Cowper, etc. | 

% The infinite Creator hath generally exerted his art and 
eare, in the proviſion made by proper muſcles and nerves, for all 
the different motions in animal bodies, both involuntary, and 
voluntary. It is a noble providence, that moſt of the vital mo- 
tions, ſuch as the heart, ſtomach, guts, etc. are involuntary, the 
muſcles acting whether we ſleep or wake, whether we will or no. 
And it is no leſs providential that ſome, even of the vital motions, 
are partly voluntary, partly involuntafy, as that, for inſtance, 
of breathing, which is performed both ſleeping and waking ; but 
can be intermitted for a ſhort time on oecafion, as for accurate 
hearing any thing, etc.. or can be increaſed by a ſtronger blaſt, to 
make the greater diſcharges of the blood from the lungs, when 
that any thing overcharges them. And as for the other mot1ons 

of the body, as of the limbs, and ſuch as are voluntary, it is 5 
leſs providence that they are abſolutely under the power of the 


aJOras 


I. 13. 


bones (c), miniſtering to animal motion. Next, I 
will; ſo as that the animal hath it in his power to command the 
muſcles and ſpirits, or any part of its body, to perform ſuch mo- 
tions and actions as it hath occaſion for. PE 

(c) * Quid dicam de offibus? quae ſubjecta corpori mirabiles 
« commiſſuras habent, et ad ſtabilitatem aptas, et ad artus finien- 
dos accommodatas, et ad motum, et ad omnem corporis actio- 
nem. Cicer. de Nat. Deor. I. 2. c. 55. | , 

By reaſon it would be endleſs to mention all the curioſities ob- 
ſervable in the bones, I ſhall, for a ſample, ſingle out only an 
inſtance or two, to manifeſt that defign was uſed in the ſtructure 
of theſe parts in man. 2 1 

The firſt ſhall be in the back- bone, which among many others, 
hath theſe two things remarkable. 1. Its different articulations 
from the other joints of the body. For here moſt of the joints 
ate flat, and withal guarded with aſperities and hollows, made for 
catching and holding; ſo as firmly to lock and keep the joints 
from luxations, but withal to afford them ſach a motion, as is 
neceſſary for the incurvations of the body. 2. The difference of 
its own joints in the neck, back, and loins. In the neck, the at- 
las, or upper vertebra, as alſo the dentata, are curiouſly made 
and jointed, differently from the reſt, for the commodious and 
eaſy bending and turning the head every way. In the thorax, or 
back, the joints are more clafe and firm; and in the loins, more 
Jax and pliant; as alſo the ſpines are different, and the knobs and 
ſockets turned the quite contrary way, to anſwer the occaſions 


ſhall cloſe this remark with the late ingenious Dr KeiPs obſer- 
vation. 1 | | , : 

* The ſtructure of the ſpine is the very beſt that can be con- 
* trived; for had it been all bone, we could have had no mo- 
tion in our backs; had it been of two or three bones artièula- 
ted for motion, the medulla ſpinalis muſt have been neceſſarily 
* bruiſed at every angle or joint; beſides, the whole would not 
have been ſo pliable, for the ſeveral poſtures we have occaſion 
to put ourſelves in. If it had been made of ſeveral bones 
without intervening cartilages, we ſhould haye had no more 
uſe of it, than if it had but one bone. If each vertebra had 
had its own diftin&t cartilages, it might have been eaſily difloca- 
ted. And laſtly, the oblique proceſſes of each ſuperior and inferi- 
or yertebra keep the middle one, that it can neither be thruſt 
* backwards nor forwards to compreſs the medulla ſpinalis.” 
Keil's Anat. cap. g. ſect. 8. Ns 
Compare here what Galen faith of the articulations, ligaments, 
| perforation, ete. of the ſpine, to prove the wiſdom and provi- 
dence of the Maker of animal bogies, againſt ſuch as found fault 
with nature's works; among which he names Diagoras, Anaz- 
ꝛgores, Aſelepiades, and Epicurus. Vide Galen de Uſn Pate, 
L 12. init. and cap. 13, etc, allo |. 13. ini | 
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Next I might ſurvey the ſpecial fabric of the 


the body hath to bend more there than higher in the back, 1 
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might take notice of the joints (d), their complete 
form-adjuſted to the place, and office they are en. 


ations ; the oily matter (e) to lubricate them, ang 
their own ſmoothneſs to facilitate their motion. 


2, The next inſtance ſhall be in one or two things, wherein 
the ſkeletons: of ſexes differ. Thus the pelvis made in the belly 
by the ilium, oſſa coxendicis, and pubis, is larger in a female thin 
male ſkeleton, that there may be more room for lying of the i. 
cera and foctus. So the cartilage bracing together the two of 


ubis, or ſharebones, Bortholine ſaith, is twice thicker and lax 
in women than men: as alſo is the cartilage that tieth the os ſacrum f 
to its vertebra; and all to give way to the paſſage of the foetus, 
Another conſiderable differerce is in the cartilaginous produs 4 
tion of the ſeven long ribs, whereby they are braced to the bref, 
bone. Theſe are harder and firmer in women than in men; et 
the better to ſupport the weight of the breaſts, the fucking in 
Fant, etc. 75 | Ire 
(4) It is remarkable in the joints, and a manifeſt act of caution not 
and deſign: 1. That although the motion of the limbs be circu. dour 
lar, yet the center of that motion is not in a point, but an amy ſuf 
ſuperficies. In a point, the bones would wear and penetrate on: her 
znother ; the joints would be exceedingly weak, etc. but the lagin 
joints conſiſting of two large ſuperficies, concave, and convey 0 th 
ſome furrowed and ridged, ſome like a ball and ſocket, and il mout 
Jubricated with an oily ſubſtance, they are incomparably prepared 00 | 
both for motion and ſtrength. 2. That the bones next the joint f it 
are not ſpungy, as their extremities commonly are, nor hard nd 1: 
brittle, but capped with a ſtrong, tough, ſmooth, cartilaginoy han 
ſubſtance, ſerving both to ſtrength and motion. '#& 
But let us here take notice of what Galen mentions on this ſub eive 
je, * Articulorum unuſquiſque eminentiam cavitati immiſatreig! 
© habet: veruntamen hoc fortaſſe non adeo mirabile eſt : ſed aedia 
* conſiderata omnium totius corporis oſſium mutua connexion; Wy tics 


© eminentias cavitatibus ſuſcipientibus acquales ſemper invener ke n 
hoc mirabile. Si enim juſto amplior eſſet cavitas, laxus ſanc «WF 
infirmus fieret articulus; fi ſtrictior, motus difficulter fir Wn 
vt qui nullam verſionem .haberet 3 AC periculum eſſet non pak 8 Nei 
vum eminentias oſſium ar ctatas frangi: ſed horum neutrum fe 
tum eſt. Sed quoniam ex tam ſecu ra conſtruQione periculi 
erat, ne motiones difficilius fierent, et eminentiae oſſi um exten 
rentur, duplex rurſus auzilium in id natura molita eſt. 1. Gt 
tilagine os utrumque ſubjungens, atque obtinens: alterum, i 
cartilaginibus humo rum unttuoſum, velut oleum, ſi perfundens 
per quem facile mobilis et attritu contumax omnis articulat 
© offium facta eſt. Ut undique diligenter articulus omnis d 
*. ſtodiretur, ligamenta quacdam ex utroque oſſe produxit natur 
Galen de UC, Part. |. 1. c. 15. | | g 
(e) For the affording this oily or mucilaginous matter, bu 


— 


Et ry RS. Boe EE ter nent 
5 83 3 3 88 ORE ov 


— 


CHAP. VIII. of ANIMAL 3. hg 179 


And laftly, I might trace the various | nerves 
* | throughout the body, ſent about to miniſter to its 
various motions (). I might conſider their ori- 
gin (g), their ramifications to the ſeveral parts, and 
cheir inoſculations with one another, according to 
the harmony and accord of one part with another, 
neceſſary for the benefit of the animal. But ſome of 
Wi theſe things I have given ſome touches upon already, 
and more I ſhall mention hereafter (+), and it ror + 
be tedious here to inſiſt upon them all. | 
I ſhall therefore only ſpeak diſtinctly to the loc 
motive act itſelf, or what directly relates to it. 

And here it is admirable to conſider the various 

ethods of nature (i), ſuited to the occaſions of va - 


ere glandules very commodiouſly placed near the joints, ſo as 
not to ſuffer too grout compreſſion by the motion of the neigh- 
oouring bones, and yet to receive a due preſſure, ſo as to cauſe 
ſofficient emiſſion of the mucilage into the joints. Alſo, ano- 
her thing conſiderable is, that the excretory ducts of the muci- 
aginous glands have ſome length in their paſſage from the glands 


o their mouths; which is a good contrivance, to prevent their 


: mouths being oP reſſed by the mucilage, as alſo to hinder the 
oo plentiful effuſion thereof, but yet to afford a due expreſſure 


nd long-continued motions of the joints, when there is a greater 
han ordinary expence of it. See Cowp. An, tab. 79. 

(J) There is no doubt to be made, but that the muſcles re- 
eive their motion from the nerves. For if a nerve be cut or 
reightly bound, that goes to any muſcle, that muſcle ſhall im. 


Wy tics; whoſe nerves are ſome of them by obſtructions, or ſuch 
re means, reduced to the ſame ſtate as if cut or bound. | 
And this alſo is the cauſe of that numbneſs or ſleepineſs we 
nd oftentimes, by long ſitting or lying on any part. 5 
= Neither is this a modern notion only; for Galen ſaith, * Prin- 
eipium neryorum omnium cerebrum eſt, et ſpinalis medulla._. 
— Neryorum 


Et nervi a cerebro animalem virtutem accipiunt 


utilitas eſt facultatem ſenſus et motus a principio in partes di- | 


ducere.” And this he intimates to have been the opinion of 
= ippocrates and Plato, de UC. Part. I. f. c. 16. et paſſim. 

= (2) Dr Willis thinks, that in the brain the ſpirits are elabora- 
d that miniſter to voluntary motion; but in the cerebellum, 
ch as affect involuntary, or natural motions ; ſuch as that of 
he heart, the lungs, etc. Cerebri. Anat. c. 17. NOI 

| (b) See book v. chap. 8. n = 
% To the foregoing I ſhall bricfly add ſome examples of the 


. 


c it at all times, and on all occafions, as particularly in violent 


ediately loſe its motion. Which is doubtleſs the caſe of para- 
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rious animals. In ſome their motion is ſwift, in 
5 others ſlow; in ſome performed with two, four, or 
more legs; in ſome with two, or four wings; in 
ſome with neither (4). akte es | = 

And firſt for ſwift or low motions. This we fin; re: 


r 


$ is proportional to the occaſions of each reſpective ani. in, 
mal. Reptiles, whoſe food, habitation, and neſts, a 
f lie in the next clod, plant, tree, or hole, or can be Nec 
+ long hunger and hardſhip, they need neither legs ror in, 
A wings for their tranſportation ; but their vermicula Mach 
i or ſinuous motion (performed with no leſs art, and lac 
N = A 


as curioufly provided for as the legs or wings of other 
creatures ; this, I ſay) is ſufficient for their convey: 
ance. . 7 | | 
Man and beaſts, whoſe occaſions require a large 
room, have accordingly a ſwifter motion, with pro Poti 
per engines for that ſervice; anſwerable to their Wi 
range for food, their occupation of buſineſs, or ther f tl 
want of armature; and to ſęcure them again ore 


harms (I). 


ſpecial proviſion made for the motion of ſome animals by tem 
porary parts. Frogs and toads, in their tadpole-ſtate, have tails 
which fall off when their legs are grown out. The lacerta aquat- 
ca, or watef-newt, when young, hath four neat ramified fins 
two on a fide, growing out a little above its fore legs, to poil 
and keep its body upright, (which gives it the reſemblance of: Wl 
young fiſh), which fall off when the legs are grown. And ti: owe 
nymphae and aureliae, of all or moſt of the inſects bred in tie Wi 
waters, as they have particular forms, different from the inſch us d. 
they produce, ſo have alſo peculiar parts afforded them for th ms, e 
motions in the waters; oars, tails, and every part. adapted 08 
the waters, which are utterly varied in the inſets themſelves 1 
their mature ſtate in the air. | | =) s. 
* (4) © Jam vero alia animalia gradiendo, alia ſerpendo, ad pn 
ſtum accedunt, alia volando, alia nando.* Cic. de Natura Dc vnagn: 
Sg * 4 
Compare alſo what Galen excellently obſerves cencernii tam n 
the number of feet in man, and in other animals; and the vue 7. 
proviſion thereby made for the uſe and benefit of the reſpedii dict 
animals. De Uſa Part. in the beginning of the third book. ans, c 
(4) As I ſhall hereafter ſhew, that the indulgent Creator he douc 
abundantly provided for the ſafety of animals by their cloth heav 
habitations, ſagacity, and inſtruments of defence; ſo there il 
pears to be a contemperament of their motion with theſe pro 
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But for the winged creatures, birds and inſecto, 
s they are to traverſe large tracks of land and 
Pater, for their food, for their commodious habita» 
Jon, or breeding their young, to find places of re - 
reat and ſecurity from miſchiefs; ſo they have accor · 


ccaſions and way of life. And accordingly their 
Pings, and whole body, are curiouſly prepared for 
ich a motion; as I intend to ſhew in a proper 
WP lace (=) g IT | 

l creatures, is the neat, geometrical performance 
fit. The moſt accurate mathematician, the moſt 
ilful in mechanic motions, cannot preſcribe a nicer 
Potion than what they perform, to the legs and 
Pings of thoſe that walk or fly (n), or to the bodies 
Sf. thoſe that creep (6). Neither can the body be 
ore completely poiſed for the motion it is to have 
every creature, than it already aCtually is. From 


ay artfully balanced (2). The head not too heavy, 
rr too light for the reſt of the body, nor the reſt of 
je body for it (2) The viſcera are not let looſe, or ſo 


dns. They that are well armed and guarded, have commonly 
ſlower motion; whereas they that are deſtitute thereof, are 
ifter. So alſo timid helpleſs animals are commonly ſwift ; 
Ins, ctc. commonly have a ſlower motion. 
0) See book vii. chap; x _ 

(7) Sec book vii. chap. 1. the end. 
(s) Sce book ix. chap. 1. note (c). | 

=>) * Siquis unquam alius opifex, acqualitatis et proportionis 
agnam habuit providentiam, certe natura habuit in animalium 


na 9. das. © 


am nominat.“ Galen de Uſu Part. I. 2. c. 26. 
9 The make of the bodies of ſome water - fowl, ſeems to con- 
diet what I here ſay, the heads and long necks of ſome, as of 
ans, ducks, and geeſe; and the hinder parts of others, as of 
e doucker and moor-hen, and ſome other kinds, ſeeming to be 
dbeavy for the reſt of their body. But inſtead of being an ar- 
ment againſt, it is a notable inſtance of the divine art and pro- 


— 


5 lingly the faculty of flying in the air; and that ſwift- 
Wy and flowly, a long or ſhort time, according to their 


= Ancther remarkable thing in the motive faculty of 


| Wc largeſt elephant to the ſmallefl mis find the 


us deer and hares: but animals endowed with courage, caft, 


. 
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orporibus conformandis; unde Hi pocrates eam recti ſſime ju - 
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| | 

aced, as to. ſwag, over- balance, or over-ſet the Nee 
N but well-braced, and diſttibuted to maintain cre 
the aequipoiſe of the body. The motive parts alb Hane 
are admirably well fixed in reſpe& to the centre of ole 
gravity z placed in the very point, fitteſt to ſuppon be 
and convey the body. Every leg beareth his tru Hof! 
hare of the body's weight. And the wings ſo nice. WWk;:: 
ly are ſet to the centre of gravity, as even in that fluil 70 
medium, the air, the body is as truly balanced, 3h. 
__ we could have balanced it with the niceſt ſcales, E 
But among all creatures, none more elegant tha Mind 
the- fizing the body of man, the gauging his body ſ aſe 
nicely, as to be able to ſtand erect, to ſtoop, to fit, and or 
indeed to move any way, only with theſhelp of ſo ſmall Nice 

a ſtay as the feet (7); whoſe mechaniſm of bone, ¶ lol 


tendons, and muſcles to this purpoſe, is very cuts 4 v 
ous and admirable. th; es 
CHAP. IX. 


of the PLacn alltted to the ſeveral trier of ts 
ma . ; | _— 


vs; n * * Kt 4» þ batt 5 
15 . „ 


| AVIN G diſpatched the motion of animal 
| let us in the next place conſider the pla 

which the infinitely wiſe Creator hath appointed then 
to move and act, and perform the offices of the c d to 
ation in. And here we find-every particular well 
dered. All parts of our terraqueous globe fit for a 
animal to live and act in, are ſufficiently ſtocked vi 

proper inhabitants: the watery element (unfit, oe 


vidence, theſe things being nice accommodations to their v] 
life. Of ſuch as have leng necks, ſee book vii. chap. 2 note 

And as for ſuch whoſe hind er parts ſeem to over-balance ti 
foremoſt parts, whereby they fly with their bodies in a man 
ere, this alſo is an excellent accommodation to their way of N 
— diving rather than flying. Vide book vii: cp ll 
(4) See book v. chap. 2. note (1). ich 


1 


— 
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would think, for reſpiration and life) abounding with 
W creatures fitted for it ; its bowels abundantly ſtored, 
and its ſurface well beſpread. The earth alſo is 
pientifully ftocked in all its parts, where animals can 
be of any uſe; not probably the deepeſt bowels there- 
of indeed, being parts in all likelihood unfit for ha- 


yould be uſeleſs in the world; but the ſurface every 

where abundantly ſtored. - 1 . 
But that which is moſt conſiderable in this matter, 

and plainly ſheweth the divine management in the 


or the place in which they are, and the uſe and ſer- 
ices they perform therein. If all the animals of our 


4 
* 
8 


r e without the divine providence, their organs would 
Wave been otherwiſe than they are, and their place 
Ind reſidence confuſed and jumbled. Their organs, 
Por inſtance, of reſpiration, of viſion, and of mo- 
oon, would have fitted any medium, or have needed 
one; their ſtomachs would have ſerved any food, 
Ind their blood, and covering of their bodies been 
ade for any clime, or only one clime. Conſequent- 
all the animal world would have been in a confuſed, 
nconvenient, and diſorderly commixture. One ani- 
al would have wanted food ; another habitation, 
d moſt of them ſafety. They would have all flock- 


to one or a few places, taken up their reſt in the 


ſt to come at, and molt ſpecious in ſhew; and ſo 
fould have poiſoned, ftarved, or greatly incommo- 


Wc globe is equally beſpread, ſo that no place want- 


fa proper place, and all things neceſſary to its life, 
alth, and pleaſure. As the ſurface of the terraque- 
s globe is covered with different ſoils, with hills 
pd vales, with feas, rivers, lakes, and ponds, 
ith divers trees and plants, in the ſeveral places; 


bitation and action, and where a living creature 


aſe, is, that thoſe creatures are manifeſtly deſigned 


globe had been made by chance, or placed by chance, 


_ —. 


| | temperate zones only, and coveted one food, the eaſi- 


Wed one another. But as the matter is now ordered, 


h proper inhabitants, nor any creature is deſtitute 
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ſo all theſe have their animal inhabitants, who 
organs of life and action are manifeſtly adapted t 
ſuch and ſuch places and things; whoſe food and 
phyſic, and every other convenience of life, is to he 
met with at that very place appointed it. The yz. 
tery, the amphibious (a), the airy inhabitants, ay 
- thoſe on the dry-land ſurface, and the ſubterraneou 
under it, they all live, and act with pleaſure, the 
are gay, and flouriſh in their proper element and il. 
lotted place, they want neither for food, clothing 
or retreat; which would dwindle and die, deftrg, 
or poiſon one another, if all coveted the ſame ele. 
ment, place, or food. * 
Nay, and as the matter is admirably well ordere, 
et conſidering the world's increaſe, there would ni 
be ſufficient room, food, and other neceſſaries for 
all the living creatures, without another grand at «if 
the divine wiſdom, and providence, which is, tie 
balancing the number of individuals of each ſpecial 
of creatures, in that place appointed thereto: di 
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which in the next chapter. | ort 
| | | or: 
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Of the BALANCE of Animals, or the due projit : 
tion in which the world is ſtocked with them. We 


FT HE whole ſurface of our globe can afford ron 
| and ſupport only to ſuch a number of all ſo 
of creatures; and if by their doubling, trebling, *M 
any other multiplication of their kind, they ſhoul 


(a Eft etiam admiratio nonnulla in beſtiis aquatilibus iis, qu 
e gipuntur in terra: veluti crocodili, fluviatileſque teſtuding 
« quacdamque ſerpentes ortae extra aquam, ſimul ac primum it 
« poſſunt, 2quam perſequuntur. Quin etiam anatum ova gallin 
< ſaepe ſupponimus----[pulli) deinde eas [ matres} relinquunt- 
et effugiunt, cum primum aquam, quaſi naturalem domum, 
dere potuerunt. Cic. de Nat. Deor. I. 2. c. 48. 
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increaſe to double or treble that number, they muſt; 
ſtarve, or devour one another. The keeping therefore 
the balance even, is manifeſtly a work of the divine 
wiſdom and providence. To which end, the great 
Author of life hath determined the life of all creatures 
to ſuch a length, and their increaſe to ſuch a num- 
ber, proportional to their uſe in the world. The life 
of ſome creatures is long, and their increaſe but ſmall, 
and by that means they do not over-ſtock the world. 
And the ſame benefit is effected, where the increaſe 
is great, by the brevity of ſuch creatures lives, by 
their great uſe, and the frequent occaſions there are 
of them for food to man,. or other animals. It is a 
Wrery remarkable act of the divine providence, that 
Nuſeful creatures are produced in great plenty (a), and 
others in leſs. The prodigious and frequent increaſe 
of inſects, both in and out of the waters, may exem- 
plify the one; and it is obſervable in the other, that 
reatures leſs uſeful, or by their voracity pernicious, 
ave commonly fewer. young, or do ſeldomer bring 
orth : of which many inſtances may be given in the 
7oracious beaſts and birds. But there is one ſo pe- 
uliar an animal, as if made for a particular inſtance 
Wn our preſent caſe, and that is the cuntur of Pe- 
u (5); a fowl of that magnitude, ſtrength, and ap- 


0 * Benigna circa hoc natura, innocua et eſculenta animalia 
foecunda generavit.* Plin. Nat. Hiſt. I. 8. c. 55. | 
Captain J. Strong gave me this account, together with a 
quill feather of the cuntur [or condor] of Peru. On the coaſt 
of Chili, they met with this bird in about 33® 8. Lat. not 
far from Mocha, an ifland in the ſouth-ſea—they ſhot it 
# ſitting on a cliff, by the ſea-ſide ; that it was 16 feet from wi 
to wing extended; that the Spaniſh inhabitants told them the 
= were afraid of theſe birds, leſt they ſhould prey upon their chil 
dren. And the feather he gave me, Caith 
feet four inches long; the quill part five inches three quarters 
long, and ong inch and a half about in the largeſt part. It 
= weighed 3 dr. 17 gr. and a half, and is of a dark-brown co- 
lour.“ Dr Sloan in Phil. Tranſ. Ne. 208. l 
To this account, the doctor (in a letter to Mr Ray, March 
= !- 1694. with other papers of Mr Ray's, in my hands) adds 
ge teſtimony of Joſ. Acoſta, 1. 4 c. 7. and Garcilaſl, de la Vega, 
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: C 
petite, as to ſeize not only on the ſheep, and leſſer BY. 
cattle, but even the larger beaſts, yea, the very chil. 2 
dren too. Now theſe, as they are the moſt perni. tt 
cious of birds, ſo are they the moſt rare, being ſel. tl 
dom ſeen, or only one, or a few in large countries; th 
enough to keep up the ſpecies, but not to overcharge Wi 10 
the world. | a | 
Thus the balance of the animal world, is, through. BY 
out all ages, kept even; and by a curious harmony, ”y 
and juſt proportion between the increaſe of all ani. 5 
mals, and the length of their lives, the world i; 77 
through all ages well, but not over - ſtored: © On: BR 
« generation paſſeth away, and another generation a 
© cometh (c); ſo equally in its room, to balance the * 
ſtock of the terraqueous globe in all ages and place, e 
and among all ereatures; that it is an actual demon. 0 
ſtration of our Saviour's aſſertion, Matth. x. 29, WW vity 
that the moſt inconſiderable, common creature, tl 

e 


© even a ſparrow (two of which are ſold for a far 
thing) doth not fall on the ground without o ο 

© heavenly Father.“ FLY OS | 7 
 'This providence of God is remarkable in every ſpe 
cies of living creatures; but that eſpecial management 


who, I. 8. c. 19. ſaith, © There are other fowls, called cuntn, WW" <ach 
© and by the Spaniards corruptly condor. Many of theſe fowl Wi 

© having been killed by the Spaniards, had their proportion tr 
© ken, and from end te end of their wings meaſured 150 
feet. Nature, to temper and allay their fierceneſs, deniel 
them the talons which are given to the eagle; their feet bei 
.< ripped with claws like a hen: however, their beak is ſtroy 
© enough to tear off the hide, and rip up the bowels of an « Wl 
< Two of them will attempt a cow or bull, and devour him: a 
it hath often happened, that one of them alone hath aſſaultd Ti eas 
© boys of ten or twelve years of age, and eaten them. Thi thi 
© colour is black and white, like a magpye. It is well ther WR 
are but few of them; for if they were many, they would v1 
© much deſtoy the cattle. They have on the fore-part of thei 
© heads, a comb, not pointed like that of a cock; but rath'Wi 
even, in the form of a razor. When they come to aig per 
from the air, they make ſuch a humming noiſe, with the fue = is 
c 3 of their wings, as is enough to aſtoniſh, or make a mu RE 
deaf. ü : 5 | 
() Eccleſ. i. 4. lingfiee 


CA X. 


of the recruits and decay of mankind, fo equally all 
the world over, deſerves our eſpecial obſervation. In 
the beginning of the world, and ſo after Noah's flood, 
| the longevity of men, as it was of abſolute neceffity 
to the more ſpeedy peopling of the new world; fo. 1s 
a ſpecial inſtance of the divine providence in this 
matter (d). And the ſame providence appears in the 
following ages, when the world was very well peo- 


120 years (Gen. vi. 3.) in proportion to the occaſions 
of the world at that time. And laſtly, when the 
world was fully peopled after the flood, (as it was in 
the age of Moſes, and ſo down to our preſent time), 
the leſſening the common age of man to 70 or 80 


OPT On ome gr ERA tae ered” oe ery Ire Anette, W "I 
* 


(d) The divine providence doth not only appear in the longe- 


vity of man, immediately after the creation and flood; but alſo 
in their different longevity at thoſe two times. Immediately after 
WS the creation, when the world was to be peopled by one man, and 
one woman, the age of the greateſt part of thoſe on record was 
oo years and upwards, But after the flood, when there were 
three perſons by whom the world was to be peopled, none of 
= theſe patriarchs, except Shem, arrived to the age of 300; and 
only the three firſt of Shem's line, viz. Arphaxad, Salah, 
Wand Eber, came near that age; which was in the firſt century af- 
ter the flood. But in the ſecond century, we do not find any 
reached the age of 240. And in the third century, (about the 
latter end of which Abraham was bern), none except Terah, ar- 
rived! to 200 years: which time the world was ſo well peo- 
Wplcd, (that part of it at leaſt where Abraham dwelt), that they 
had built cities, and began to be cantoned into diſtinct na 
ions and ſocieties, under their reſpective kings; ſo that they 
ere able to wage war, four kings againſt five, Gen: xiv. Nay, 
pr the accounts: of Anian, Beroſus, Manetho, and others, yea, 
Africanus, be to be credited, the world was ſo well 'peopled, 
oven before the times we ſpeak of, as to afford ſufficient numbers 
I or the great kingdoms of Aſſyria, Egypt, Perſia, etc. But learn- 
men generally, with great reaſon, reject theſe as legendary 
Accounts. £22 Fd 74 | | 
If the reader-hath a mind to:ſee:x computation of the increaſes 
df mankind, in the three firſt centuries: after the flood; he may 
find two different ones of the moſt learned:archbiſhop: Uſher, and 
Pctavius; together with a: refutation of | the: ſo early beginving 
of the Aſſyrian” monarchy; as alſo/ reaſans; for placing Abraham 
near 1000'years after the flood, in ovr: moſt learned biſhop Stil- 
lingficet's Orig. Sac r. book: iii. chap. g. ſecti g. ü 9 
82 
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pled, in reducing the common age of man then to 
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| years (e), (the age mentioned by Moſes, Pſal xc, 
10. this, 1 ſay, ), is manifeſtly an appointment of the 


le) That the common age of man hath been the ſame in a 
ages ſince the world was peopled, is manifeſt from profane, 
well as facred hiſtory. To paſs by cthers : Plato lived to the 
gage of 81, and was accounted an old man. And: thoſe which 
Pliny reckons up. |. 7. c. 48. as rare examples of long life, may, 
for the moſt part, be matched by our modern hiſtories ; eſpeci 
ally ſuch as Pliny himſelf gave credit unto. Dr Plot hath given 
us divers inſtances in his hiſtory of Oxfordſhire, c. 2. ſect. 3. and 
c. 8. ſect. 54. and hiſtory of Staffordſhire, c. 8. ſet. 91, etc. 4. 
mong others, one is of twelve tenants of Mr Biddulpb's, that to- 
gether made 1000 years of age. But the moſt confiderable exam. 
ples of aged perſons among us, is of old Parre of Shropſhire, wh, 
lived 152 years 9 months, according to the learned Dr Harvey! 
account; and Henry Jenkins of Yorkſhire, who lived 159 years, 
according to the account of my learned and ingenious friend Dt 
Tancred Robinſon; of both. which, with others, ſee Loyth 
Abridg. Phil. Tranſ. v. 3. p. 306. The great age of Parre of Shroy. 
ſhire, minds me of an obſervation of the reverend Mr Plaxton, 
that in his two parifhes of Kinardſey and Donington in Shropſhire 
OY ſixth ſoul was ſixty years of age, or upwards, Phil, Tran 
Ne. % 5 
And if we ſtep farther north into Scotland, we ſhall find divers 

recorded for their great age : Of which I ſhall preſent the reader 
with only one modern example of one Laurence, who married 
wife after he was a 100 years of age, and would go out to ſea + 
fiſhing in his little boat, when” he was 140 years old; and i 
lately dead of no other diſtemper but mere old age, ſaith Sir Rob 
Sibbald, Prodr. Hiſt. Nat. Scot. p. 44. and l. 3. p- 4 

As for foreigners, the examples would be endleſs; and ther 
fore that of Joh. Ottele ſhall ſuffice, who was as famous for hi 
beard, as for being 1x5 years of age. He was but two Brabant 
ells and three ninths high, and his long grey beard was one el 
and one fourth long. His picture and account may be ſeen i 
Ephem. Ger. T. 3. Obſ. 163. | 
As for the ſtory Roger Bacon tells, of one that lived goo yes 


by the help of a certain medicine, and many other ſuch ſtoris, =: 


I look upon them as fabulous. And no better is that of tht 


wandering Jew, named Joh. Buttadacus, ſaid te have been preſen Wl 


at our Saviour's crucifixion ; although very ſerious ſtories att 
told of his being ſeen at Antwerp, and in France, about the : 


middle of the laſt century but one; and before in anno 1 542, cot 7 : 


verſed with by Paul of Eitſen, biſhop of Sleſwick; and befor 
that, viz. in 1228, ſeen and converſed with by an Armenia 
.archbiſhop's gentleman ; and by others at other times. 

If the reader hath a mind to ſee more examples, he may meet 
with ſome of all ages, in the learned Hakewili's Apol. p. 19% 
where he will alſo find that learned author's opinion of the caus 
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ame inſinite Lord that ruleth the world: for by. this 
means, the peopled world is kept at a; convenient 
W tay ;; neither too full, nor too empty. For if men 
(the generality of them, I mean) were to live now to 
Methuſelah's age of 969 years, or only to Abra, 
ham's, long after the flood, of 175 years, the world 
would be too much over run; or if the age of man 
was limited to that of divers other animals, to ten, 
twenty, or thirty years only; the decays then of man- 
kind would be too faſt: but at the middle rate men- 
tioned, the balance is nearly even, and life and death 
reep an equal pace. Which equality is ſo great and 
har monious, and fo manifeſt an inſtance of the divine 
management, that I ſhall ſpend ſome remarks upon it. 
It appears from our beſt accounts of theſe matters, 
hat in our European paits (f ), and, I believe, the 


f the brevity and length of human. life, The brevity thereof 
ee attributeth to a too tender education, fucking ſtrange nurſes, 
oo haſty marriages ; but above all, to luxury, high ſauces, 
Wrong liquors, etc. The longevity of the ancients he aſcribes 
o tcmperance in meat and dripk, anointing the body, the uſe 
f ſaſſron and honey, warm clothes, leſſer 5 and windows, 
ls phyſic, and more exerciſe. 5 | | 
(f) The proportions which marriages bear to births, and births 
o burials, in divers. parts of Europe, may be ſeen at an.caſy, 


1ew in this table. , 
Marriages , Births. ta, 


| Names of the Places. to births: as|burials: as 
WE ngland in general - 1 to 463 [1 to Þ 
== ondon. #176: <5. — - | I to 4* 1 to TT 
Wantſhire, from 156g, to 1658. TI to 4 3*2 ro 1 
Tiverton in Devonſh. 1560, to 1649. x to 37 | 1426 to 
ESrandrook in Kent, 1560. to 1649. i to 39 16 to B 
ge vnho in Northamptonſh. for 118 years.] f to 6 16 to & 
Needs in Yorkſhire, for 122 years. 1 to 37 10% to r: 
wood in Yorkſhire, for 57 years, x to 34 123 tor 
W pminſter in Eſſex, for oo years. | to 46 | ro8 tos 
rankfort on the Main, in 1695. s to % . iz to 1 
id, middle, and lower Marck in 1698. [f to 3% 119 tor 
Domini. of the K. of Pruſſia in 698; 1 to 3% 14 tor 
vreſlaw in Sileſia, from 1687, to 1691. 15 to I 
Farls, in 1670, 1671, 1672, t to 47 17 tors 
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- Game is throughout the world; that, I ſay, there is 
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notice of the jeer of Lactantius, Quare apud poetas ſalaciſſimu 


i chap. 8. 
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. „ . in 

a certain rate and proportion in the propagation of nu 
mankind : ſuch a number marry (g), fo many are the 
born, ſuch a number die; in proportion to the nun. to 
ber of perſons in every nation, country, or pariſh, mi 
And as to births, two things are very conſiderable. Nane 
one is the proportion of males and females (+), ne pla 
Which table I made from Major Graunt's obſervations on the Gra 
bills of mortality; Mr King's obſervations in the firſt of Dr ſer, 
Davenant's eſſays ; and what | find put together by my ingeniy bein 
friend, Mr Lowthorp, in his Abridgement, vol 3. p. 658 any bapt 
my own regiſter of Upminſter That from Aynho's regiſter in 13'7 
Northamptonſhire, I had from the preſent rector. the learned oug] 
and ingenious Mr. Waſſe: and I was promiſed ſome accounts fran with 
the north, and divers other parts of this ki:gdom ; but have not by t 
et received them : only thoſe of Leeds and Harwood in York, male 
Hire, from my curious and ingenious friend Mr Thoreſby. ſuch 
(2) The preceding table ſhews, that marriages, one with aro- I 
ther, do each of them produce about four births ; not only in ter o 
England, but in other parts of Europe alſo. perſo 
And by Mr King's eſtimate, the beſt computations T imagipe af He-ſ 
any, being derived from the beſt accounts; ſuch as the narriagy, years 


birth, burial- act, the poll- books, etc. by his eſtimate, I ſay, + 
bout one in 104 marry. For he judgeth the number of the per 
dle of England to be about five millions and a half; of which z 
xe 41000 annually marry As to what might be farther remarked 
concerning marriages, in regard of the rites and cuſtoms of ſere 
ral nations, the age to which divers nations limited marriage 
tc. it would be endleſs, and too much out of the way to menu ewer 
them: 1 ſhall only therefore, for the reader's diverſion t Hut i 


Jupiter deſiit liberos tollere? utrum r cre a factus et ei 


lex Papia fibulam impoſuit?* Lact. Inſtic I r. c. 16. By whic I : 
lex Papia, men were prohibited to marry after 60, and women i ; a 
ter 50 years of age. | | _ 

Major Graunt (whoſe concluſions ſeem to be well grout Wi 2 


ed) and Mr King, diſagree in the proportions they aſſign to mas WARS 
and females. This latter makes in London, re males to 1; {+ PvE: 
males; in other. cities and market towns, 8 to 9; and is te 
villages and hamlets, 100 males to gg females. But Major Gra 
both from the London, and country bills, ſaith, there are! 
males to 13 females: from whence he juſtly infers, That Chr 
© ſtian religion, prohibiting polygamy, is more agreeable to ti: Wil 
© law of nature than  Mahumetiſm, and others that allow 


This propertion of 14 to 13, I imagine is nearly juſt, it being 


agrecable to the bills I have met with, as well as thoſe in Mr ealtht 


0p 
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Wo 
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in a wide proportion, not an uncertain, accidental 
number at all adventures; but nearly «qual. Ano- 
ther thing is, that a few more are born than appear 
to die, in any certain place (i). Which is an ad- 
mirable provition for the extraordinary emergencies 
and occaſions of the world; to ſupply unhealthful 
places, where death out-runs life; to make up the 


Graunt. In the 100 years, for example, of my own Pariſh-regi- 
ler, although the burials of ma'ies and females were nearly equal, 
being 636 males, and 623 females, in all that time; yet there were 
baptized 70g males, and but 675 females, which is 13 females to 
13'7 males. Which in equality ſhews, not only, that one man 
ought to have but one wife; but alſo that every woman may, 
without polygamy, have an huſband, if ſhe; doth not bar herſelf 
by the want of virtue, by denial, etc. Alſo this ſurpluſage of 
nales is very uſeful for the ſupplies of war, the ſeas, and other 
ſuch expences. of the men above the women. | | 
= That this is a work of the divine providence, and not a wat. 
ter of chance, is well made out by the very laws of chance, by a 
perſon able to do it the ingenious and learned Dr. Arbuthnor. 
He-ſuppoſeth Thomas to lay againſt John, that for eighty two 
Wy cars running, more males ſhall be born than females; and gi> 
ing all allowances in the computation to Thomas's fide, he makes 
the odds againſt Thomas, that it doth not happen ſo, to be near 
five millions of millions, of millions, of millions, to one; but 
or ages of ages, according to the world's age, to be near an infi- 
ite number to one againſt Thomas. Vide. Phil Tranf No. 338. 
(i) The foregoing table ſhews, that in England in general, 


. 2. - 124k 
ewer die than are born, there being but « death to 1783 irths. 


But in London mor- die than are born So by D. D.venant's 
able the cities likewiſe and market- towns bury 1 2 to one 
. 3 . 758 
irth. But in Paris they out-do London, their deaths bein 

IT to one birth: the reaſon of which I conceive is, Baits, 

heir houſes are more crouded than in London. But in the vil 
ages of England, there are fewer die than are born, there being 
5 7 1 death to 173g births. And yet Major Graunt, and Dr 
BED avenant, both obſerve, that there are more breeders in London, 
nd the cities and market-towns, than are in the country, not- 
withſtanding the London births are fewer than the country ; the 
eaſon of which ſee in Graunt, c. 7. and Davenant, ubi ſup, 


2 a 

The laſt remark I ſhall make from the for egoing table, ſhall 
e, that we may from thence judge of the bealthfulneſs of the 
places there mentioned. If the year 1698 was the mean account 
df the three Marcks, thoſe places bid the faireſt for being moſt 


calthful; and next to them, Ayuho and Cranbrook for Engliſh 
owns. i % | N ; | 
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ravages of great plagues, and diſeaſes, and the de. 
predations of war, and the ſeas; and to afford a ſuf. 
ficient number for colonies in the unpeopled parts of 
the earth. Or, on the other hand, we may ſay, that 
ſometimes thoſe extraordinary expences of mankind 
may be not only a juſt pumſhment of the fins of 
men; but alſo a wiſe means to keep the balance of 
mankind even; as one would be ready to conclude, 


by conſidering the Aſiatic, and other the more fer. 


tile countries, where prodigious multitudes are year- 
ly ſwept away with great plagues, and ſometime 


war; and yet thoſe countries are ſo far from being 


waſted, that they remain full of people. 

And now, upon the whole matter, what is all this 
but admirable and plain management? What can 
the maintaining, throughout all ages and places, 


theſe proportions of mankind, and all other creatures; 


this harmony in the generations of men be, but the 
work of one that ruleth the world? Is it poſſible that 
every ſpecies of animals ſhould ſo evenly. be preſerved, 

roportionate to the occaſions of the world; that 
they ſhould be ſo well balanced in all ages and 
places, without the help of almighty wiſdom and 


power? How is it poſſible by the bare rules, and 
blind acts of nature, that there ſhould be any tolera- 


ble proportion; for inſtance, ' between males and 
females, either of mankind or of any other crea: 
ture (&); eſpecially ſuch as are of a ferine, not of a 
domeſtic nature, and conſequently out of the command 
and management of man? How could life and death 
keep ſuch an even pace through all the animal world! 
If we ſhould take it for granted, that according to 
the ſcripture hiſtory, the world had a beginning 
as who can deny it (/)? or if we ſhould ſuppoſe the 


% Quid loquar, quanta ratio in beſtiis ad perpetuam con- 
© ſcrvationem earum generis appareat? Nam primum aliae mares 
* aliae foeminae ſunt, quod perpetuitatis cauſa machinata vatur? 
4 eſt! Cic. de Nat. Deor. I. 2. c. 51. 
0) Although Ariſtotle held the eternity of the world, yet he 


—— m mnbnm__—_—_——— 


E 


nA. X. of ANI M AL 6. 189 


deſtruction thereof by Noah's flood; how is it poſſi- 
ble, after the world was repleniſhed, that in a cer- 
' tain number of years, by the greater increaſes and 
doublings of each ſpecies of animals, that, I ſay, 
this rate of doubling (m) ſhould ceaſe; or, that it 


EA TRE Fo 1 

ſeems to have retracted that opinion, or to have had a different 
opinion when he wrote his Metaphyſics; for, in his firſt book, 
he affirms, that God is the cauſe and beginning of all things ;? 
and in his book de Mundo, he ſaith, There is no doubt but 

| © God is the maker and conſervator of all things in the world. 
And the Stoics opinion is well known, who ſtrenuouſly contend» 
ed, that the contrivance and beauty of the heavens and earth, 
and all creatures, was owing to a wiſe intelligent agent. Of 
which Tully gives a large account in his ſecond! book de Nat. 

| Deor. in the perſon of Balbus. | | 

(n) I have before in note (g), p. 186. obſerved, that the ord 
nary rate of doubling or increaſe of mankind is, that every mar- 

| riage, one with another, produces about four births; but ſome 
have much exceeded that. Babo, earl of Abenſperg, had thirty- 
two ſons, and eight daughters; and being invited to hunt with 
the emperor Henry II. and bring but few ſervants, brought only 
one ſervant, and his thirty-wo ſons. To theſe many others 
might be added ; but-one of the moſt remarkable inſtances I have 
any where met with, is that of Mrs Honywood, mentioned by 
Hakewill, Cambden, and. other authors; but having now before 
me the names, with ſome remarks, (which I received from a pt 
ous neighbouring deſcendant of the ſame Mrs Honywood), I ſhall 
give a more particular account than they. Mrs Mary Honywood 
was daughter, and one of the co-heiteſſes of Robert Atwaters, 
Eſq; of Lenham in Kent. She was born in 1527; married in 
February 1543, at ſixteen years of age, to her only huſband Ro- 
bert Honywood, of Charing in Kent, Eſq; She died in the nine» 
ty-third year of her age in May 1620. She had ſixteen children 
of her own body, ſeven ſons and nine daughters; of which one 

| had no iſſue, three died young, and the youngeſt was flain at 
Newport battle, June 20, 1600. Her grand-children in the ſe- 
cond generation, were 114; in.the third, 228; and goo in the 
fourth generation So that ſhe could ſay the ſame that the diſtich 

doth, made of one of the Dalburg's family of Baſil : 33 

55 'F 2 ind | 
- Mater ait natae, dic natae, filia natam 

| 5 : 6 
Ut moneat, natae, plangere filiolam. 
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Riſe up, daughter, and go to thy daughter, for her daughter's 


5 | : ö 

13 Daughter hath a daughter. - 
Mrs Honywood was a very pious woman, afflicted, in her decli- 
ning age, with deſpair, in ſome meaſure; concerning which, ſome 
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ſhould be compenfated by ſome other means? Thy 
the world ſhould be as well, or better ſtocked than 
now it is, in 1656 years, (the time between the cre 
ation and the flood; this) we will ſuppoſe may be 
done by the natural method of each ſpecies doubling 
or increaſe; but in double that number of years, «x 
at this diſtance from the flood, of 4000 years, tha 


the world ſhould not be over ſtocked, can never be 
made out, without allowing an infinite providence. lar 
I conclude'then this obſervation with the pfalmit, '®* 
words, Pal. civ. 29, 30. * Thou. hideſt thy face, al .! 
© creatures are troubled ; thou takeſt away their et. 
© breath, they die and return to their duſt. Thou | 
« ſendeſt forth thy ſpirit, they are ereated ; and (ie! 
© thou reneweſt the face of the earth.“ oy 
, | affo 
CHAP, XL; 5 

on {7 | Wn ac 

Of the FooD of Animals. f PR 

"TT HE preceding reflection of the pſalmiſt mind mal 
eth me of another thing in common to ani I. 
mals, that pertinently falleth next under conſiders 8 v 
tion, which is, the appointment of food, mentionel If 2: 
in verſe 27, 28, of the laſt cited Pſalm civ. T bet * 
3 tl 


© [creatures] wait all upon thee, that thou mai 
© give them their meat in due ſeaſon. That thov era 
© giveſt them, they gather; thou openeſt thy hand 
© they are filled with good.“ The ſame is again 2 
ſerted in Pal. cxlv. 15, 16. The eyes of all vat 
© upon thee, and thou giveſt them their meat in du 
© ſeaſon. Thou openeſt thy hand, and ſatisfieſt tit 
© delire of every living thing.” | = 

What the pſalmiſt here aſſerts, affords us a glo- 


divines once diſcourſing with her, ſhe in a paſſion ſaid, « She il 
as certainly damned as this glaſs is broken, (throwing a Vent 
glaſs ogginſt the ground, which ſhe had then in her hand) 5 : 

e glaſs eſcaped breaking, as credible witneſſes atteſted. ; 


* 


Cray. XI, of ANIMALS. 


ous ſcene of the divine providence and management. 
Which (as I have ſhewed it to concern itſelf in other 
leſſer things; ſo) we may preſume doth exert itſelf 
particularly in ſo grand an affair as that of food, 
whereby the animal world ſubſiſts: and this will be 
manifeſted, and the pſalmiſt's obſervations exempli - 
fied, from theſe fix following particulars. | 
I. From the ſubſiſting and maintaining ſuch a 
large number of animals, throughout all parts of 
the world. | 


191 


eaters. | 

III. From the variety of food ſuited to the variety 
of animals: or, the delight which various animals 
have in different food. - „„ 

IV. From the peculiar food which peculiar places 
ford to the creatures ſuited to thoſe places. 
V. From the admirable and curious apparatus 
nade for the gathering, preparing, and digeſtion of 
he food. And, | = 

= VI. And laſtly, From the great ſagacity of all ani- 
nals, in finding out and providing their food. 2 
1. It is a great act of the divine power and wiſdom, 
s well as goodneſs, to provide food for ſuch a world 
f animals (a), as every where poſſeſs the terraqueous 
lobe; on the dry land, and in the ſea and waters; 
in the torrid and frozen zones, as well as the tem- 
erate. That the temperate climates, or at leaſt the 
ertile valleys, and rich and plentiful regions of the 
arth, ſhould afford ſubſiſtence to many animals, 
ay appear leſs wonderful perhaps; but that in all 
her the moſt unlikely places for ſupplies, ſufficient 
pod ſhould be afforded for ſuch a prodigious number, 


(a) * Paſtum animantibus large et copioſe natura eum, qui 
 cuique aptus erat, comparavit.” Cic. de Nat. Deor. I. 2. c. 47. 
Ille devs eft, —qui per totum orbem armenta dimiſit, qui 
eregibus ubique paſſim vagantibus pabulum praeſtat.“ Senec. de 
Penef. I. 4. c. 6. | | | 


II. From che proportionate quantity of food to the 


— 


nd ſo great variety of beaſts, birds, fiſhes, and in- 
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| 4 
ſes, is owing to that Being, who hath as wiſely ad. } 
apted their bodies to their place and food, as wel 
and carefully provided food for their ſubſiſtence there. r 
But I ſhall leave this conſideration, becauſe it wi i 
be illuſtrated under the following points; and proceed, v 
II. To conſidet the adjuſtment of the quantity uf fe 
food, in proportion to the eaters. In all places the p 
is generally enough ; nay, ſuch a ſufficiency, x al 
may be ſtiled a plenty; but not ſuch a ſuperfluity a ol 
to waſte and corrupt, and -thereby annoy the world; 
But that which is particularly remarkable here, is ar 
that among the great variety of foods, the moſt uſe. is 
ful is the moſt plentiful, moſt univerſal, eafieſt pro- a 
pagated, and moſt patient of weather and other in- an 
juries. As the herbacious eaters, for inſtance, ar pr 
many, and devour much; ſo the dry-land ſurface we on 
find every where almoſt naturally carpeted over with CO! 
graſs, and other agreeable wholeſome plants; propa WW wi 
gating themſelves in a manner every where, and ruf 
ſcarcely deſtroyable by the weather, the plough, o WW ref 
any part. So likewiſe for grain, eſpecially ſuch » ¶ fru 
is moſt uſeful, how eaſily is it cultivated, and what WW anc 
a large increaſe doth it produce! Pliny's example dai 
wheat (6), is a ſufficient inſtance in this matter; nay 
which, as that curious heathen obſerves, being prin WW ma 
cipally uſeful to the ſupport of man, is eaſily props lan. 
gated, and in great plenty: and an happy faculy ces, 
that is of it, that it can bear either extremes of hea MW whi 
or cold, fo as ſcarce to refuſe any. lime. | 
III. Another wiſe proviſion the Creator hath mad eq 


relating to the food of animals, is, that various a- 
mals delight in various food (c); ſome in graſs u Fed 


(b) © Tritico nihil eſt fertilius: hoe ei natura tribuit, quonian il 
e eo maxime alat hominem ; utpote cum e modio, i ſit apt. the 
ſolum --150 modii reddanter, Miſit D. Auguſto procurator- 4 
© ex uno grano, vix credibile dictu, 400 paucis minus germinal 
« Mifit et Neroni ſimiliter 340 ſtipulas ex uno grana.“ Pliv. Nl 


| Tn 
Hiſt. I. 18. c. 20. a | . 2 
(c) Sed illa quanta benignitas naturae, quod tam multa a : vita 


e yelcendum, tam varia, tam jucunda gignit ; neque ea uno im 
. 4 | 2 
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herbs; ſome in grain and ſeeds; ſome in fleſh ; ſome 
in inſets; ſome in this (d), ſome in that; ſome 
more delicate and nice; ſome voracious and catch- 
ing at any thing. If all delighted in, or ſubſiſted only 
with one ſort of food, there would not be ſufficient 
for all; but every variety chuſing various food, and, 
perhaps, abhorring that which others like, is a great 
and wiſe means that every kind hath enough, and 
oftentimes ſomewhat to ſpare. 

It deſerves to be reckoned as an act of the divine 
appointment, that what is wholeſome food to one, 
is nauſeous, and as a poiſon to another; what is 
a ſweet and delicate ſmell and taſte to one, 1s foetid 
and lothſome to another; by which means all the 
proviſions the globe affords are well diſpoſed of. Not 
only every creature is well provided for, but a due 
W conſumption is made of thoſe things that other- 
= wiſe would encumber the world, lie in the way, cor- 
W rupt, rot, ſtink, and annoy, inſtead bf cheriſhing and 
refreſhing it. For our moſt uſeful plants, grain, and 
fruits, would. mould and rot; thoſe beaſts, fowls, 
and fiſhes, which are reckoned among the greateſt 


— * : ö * ; you p * 
f! ß ĩ ß ß M4 boey Boone” 
4 


nay, thoſe- animals which are become carrion, and 
many other things that are noiſome, both on the dry- 
land, and in the waters, would be great annoyan- 


WE which the infinite Orderer of the world hath made, 


e pore anni, ut ſemper et novitate delectemur et copia.* Cie. de 
EN at. Deor. |. 2. c. 53. | 
= (4) Swammerdam obſerves of the Ephemeron-worms, that their 
Food is clay, and that they make their cells of the ſame. Upon 
which occaſion he faith of moths, that eat .wooll and fur, 
= There are two things very conſiderable, 1. That the cells they 
wake to themſelves, wherein they live, and with which, as 
* their houſe, tortoiſe-like, they move from place to place, they 
make of the matter next at hand. 2. That they feed alſo on the 
* ſame; therefore when you find their cells, or rather coats or 
* Caſes, to be made of yellow, green, blew, or black cloth, you 
« will alſo find their dung of the ſame colour.“ Swam. 
vita, publiſhed by Dr Tyſon, chap. 3. 
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dainties, would turn to carrion, and poiſon us: 


ces, and breed diſeaſes, was it not for the proviſion 
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by cauſing theſe things to be ſweet, pleaſant, and 
wholeſome" food to ſome creature or other, in the 
place where thoſe things fall: to dogs, ravens, and | 
other voracious animal, for inftance, on the earth; : 
and to rapacious fiſhes, and other creatures inhabit. : 
ing the waters. : 1 
bus is the world, in ſome meaſure, kept ſweet g 
and clean, and at the ſame time, divers ſpecies of « 
animals ſupplied with convenient food. Which pro. 5 
vidence of God, particularly in the ſupplies afforded 2 
the ravens, is divers times taken notice of in the ſcrip. 5 
tures (e); but whether for the reaſons now hinted, | 
or any other ſpecial reaſons, I ſhall not inquire, 4 


Thus our Saviour, Luke xii. 24. Conſider the ravens; 2 
for they neither fow nor reap,” which neither have S 
& ſtorehouſe, nor barn, and God feedeth them.“ It 5 
is a manifeſt argument of the divine care and provi- di 
dence, in ſupplying the world with food and neceſ- T 
ſaries, that the ravens, accounted as unclean, and 
little regarded by man, deſtitute of ſtores, and that 
live by accidents, by what falleth here and there; SY 
- that ſuch a bird, I ſay, ſhould be provided with ſuf- WW. | 
© ti 


ficient food; eſpecially if that be true which Ari 
ſtotle (7), Pliny (g), and lian (4) report, of their 1 


6 unnatural affection and cruelty to their young: 
#2 That they expel them their neſts as ſoon as they can it 
WY © fly, and then drive them out of the country” BF. 7 

| Thus having conſidered the wiſe appointment of WW. 2 


the Creator, in ſviting the variety of food, to vari- 1 
ety of animals : let us in the 2 3 
IV. place, Take a view of the particular food, t 1 
which particular places afford to the creatures inha · {Minot 
biting therein. N 
; te) Job xxxviii. 41. pfl. exlvil. 95 
(JJ) Ariſtot. l. 9. c. 31, Hiſt. animal. . 

() Pliny affirms this of the crow as well as raven: Caeterz 
omnes [i. e. cornices] ex eodem genere pellunt nidis pullos, ac 
«* yolare cogunt, ficut et corvi, qui robuſtos ſuos foetus fugant 
d jongius.“ Nat. Hiſt, I. 10. c. 12 ; 

(>) Var. Hiſt, N 
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It hath been already obſerved (i), that every place TY 
on the ſurface of the terraqueous globe, is ſtocked "Ri 
with proper animals, whoſe organs of life and action 
are curiouſly adapted to each feſpective place. Now, 
it is an admirable act of the divine providence, that 
every place affords a proper food to all the living 
creatures therein. All the various regions of the 
world, the different climates (&), the various ſoils, 
the ſeas, the waters, nay, our very putrefactions, and 
moſt naſty places about the globe, as they are inhabited 
by ſome or other animal, ſo they produce ſome pro- 
| per food or other, affording a comfortable ſubſiſtence 
to the creatures living there. I might for inſtan- 
ces (/) of this, bring the great variety of herbs, fruits, 
and grains on the-earth, the large ſwarms of inſects 
in the air, with every other food of the creatures reſi- 
ding in the earth, or flying in the air. But Iſnall ſtop 
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() Chap. . I fy: | 7 
(9 Admiranda naturae diſpenſatio eſt, ut aliter, alioque modo, 
tempore, et induſtria colatur terra ſeptentrionalis, aliter Æthio- 
* pia, etc. Quoad aquilonares, hoc certum eſt, in pleriſque agris 
« Veſtrogothorum, parte objecta meridionali plagae, hordeum Pas 
© tio 36 dierum a ſemine projecto maturum colligi, hoc eſt, a fine 
0 Junii uſque medium Auguſti, aliquando celerius. Ea namque 
< maturitas ex ſoli natura, acriſque clementia, ac humore lapi o- 
rum fovente radices, ſoleque torrente, neceſſario provenit, ut 
ita naſcatur, ac maturetur, taleſque ſpicae ſex ordines in numero 
* ariſtae habent.“ Ol. Mag. Hiſt. I. 15. c. 8. Prata et paſcua tanta 
* luxtriant graminum ubertate ac diverſttate, ut neceſſum fit inde 
* arcere jumenta, ne nimio herbarum eſu crepent, etc. Id. ib. 
©] 19. c. 36. | | | 
Among the many noble centrivances for food, I cannot 
but attribute that univerſal aliment, bread, to the revelation, or 
Wat leaſt the inſpiration of the Creator and Conſervator of mankind; 
not only becauſe it is a food uſed in all, or moſt parts of the 
world; but eſpecially becauſe it is of incomparable uſe in the 
great work of digeſtion, greatly aſliſting the ferment, or whatever 
cauſes the digeſtion of the ſtomach. Of which take this ex- 
ample from the noble Mr Boyle. He extracted a menſtruum from 
[© bread alone, that would work on bodies more compact than 
many hard minerals, nay, even on glaſs itſelf, and do many 
* things that aqua fortis could not do Let by no means was 
* this ſo corroſive a liquor as aqua-fortis, or as the other acid men- 
* ſtruum,” See the ingenious and learned Dr Harris's Lex. Tech, 
erbo Menſtruum, where the * Prepating it may be met with. 
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I playeth in the ſeas (m), to the ſmalleſt mites in 


the air and the land, who, by their near alliance to ; And 


« quirendam excitatum ; verum ſe vix cum in finem furrexilly 
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at the waters, becauſe the pſalmiſt, in the forecited 
civth Pſalm, ſpeaks with relation to the ſpecial pro- 
viſion for the inhabitants of the waters ; and alſo by 
* reaſon that many land- animals have their chief main. 
tenance from thence. » 7710 | 

Now, one would think, that the waters were 3 
very unlikely element to produce food for ſo great a 
number of creatures, as have their ſubſiſtence from 
thence. But yet how rich a promptuary is it, not 
only to large multitudes of fiſhes, but alſo to many 
amphibious quadrupeds, inſects, reptiles, and birds! 
From the largeſt leviathan,. which the pſalmiſt faith 


the lakes and ponds, all are plentifully provided 
for; as is manifeſt from the fatneſs of their bodies, 
and the gaiety of their aſpect and actions. « t 
And the proviſion which the Creator hath made 
for this ſervice in the waters is very obſervable; not 
only * the germination of divers aquatic plants inst 
there, but particularly by appointing the waters to 
be the matrix of many animals, particularly of ma- 
ny of the inſect kind, not only of ſuch as are pecu- 


liar to the waters, but alſo of many appertaining to 


the waters, delight to be about them, and by that 
means become a prey, and plentiful food to the in- . 7 
habitants of the waters. And beſides theſe, what 4 
prodigious ſhoals do we find of minute animals, even then 
ſometimes diſcolouring the waters ()! Of theſe (not 


( Pſalm civ. 26. | out a 
) The inſects that, for the moſt part, diſcolour the water, Wn 

are the ſmall inſects of the ſhrimp kind, called by Swammerdam, 
« Pulex aquaticus arboreſcens.* Theſe I have often ſeen fo nn Jour 
merous in ſtagnating waters in the ſummer months, that they 
have changed the colour of the waters to a pale or deep rech 
ſometimes a yellow, according to the colour they were of. 0! 
this Swammerdam hath a pretty ſtory told him by Dr Florence he la 
Schuyl, viz. Se aliquando ſtudiis intentum, magno quodan WW 1aft e. 
« et EL rumore fuiſſe turbatum, et ſimul ad cauſam ejus in Wi 


only in the water, but in the air and on land) I have 
always thought there was ſome more than ordinary 
uſe intended by the all-wiſe Creator. And having 
bent many of my obſervations that way, I have evi- 
dently found it accordingly to be. For be they never 
ſo numberleſs or minute, thoſe animals ſerve for 
food to ſome creatures or other. Even thoſe animal- 
cules in the waters, diſcoverable only with. good mi- 
eroſcopes, are a repaſt to others there, as I have of- 
ten with no leſs admiration than pleaſure feen (o). 
But now the uſual objection is, that neceſſity 

maketh uſe (p). Animals muſt be fed, and they 
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cum ancilla ejus poene exanimis adcurreret, et multo cum ſin- 
gultu refer ret, omnem Lugduni [Bata vorum] aquam eſſe muta- 
© tam in ſanguinem.“ The cauſe of which, upon examination, he 
found to be only from the numerous ſwarms of thoſe pulices. 
Vide Swamm. Hiſt. Inſect p. 70. | | 
| The cauſe of this great concourſe and appearance of thoſe little 
inſets, I have frequently obſerved to be to perform their coit; 
which is commonly about the letter end of May, and in June. 
At that time they are very venerous, friſking and catching at one 
another; and many of them conjoined tail to tail, with their bel- 
lies inclined one towards another. Shes. | 4 
At this time alſo they change their ſkin or ſlough, which 1 
conceive their rubbing againſt one another mightily promoteth. 
And what if at this time they change their quarters ! ' See book 
viii. chap. 4. note (J). ; 


- Theſe ſmall inſets, as they are very numerous, ſo are food 
up as they ſwim along the waters, but divers inſets alſo devour 
them, particularly ſome of the middle-{ized ſquillae aquaticae, 
which are very voracious inſects. f e eee, e e 
= (0) Beſides the pulices laſt mentioned, there are in the waters 
other animalcules very numerous, which are ſcarce viſible with 
eut a miſcroſcope. In May, and the ſummer months, the green 
em on the top of ſiagnating waters, is b elſe but prodi- 
ious numbers of theſe animalcules : ſo is likewiſe the green co- 
our in them, when all the water ſeems green. Which animal- 
ules, in all probability, ſerye for food to the pulices aquatici, and 
other the minuter animals of the waters. Of which I gave a 
pregnant inſtance in one of the nymphae of gnats, to my friend 
he late admirable Mr Ray, which he was pleaſed to publiſh in the 
laſt edition of his Wiſd. of God in the Creat. p. 430. 
(2) Nil adeo quoniam natum eſt in corpore, ut uti 
Poſſemus, ſed quod natum eſt, id procreat uſum 
And afterwards, - : a 
| 3 
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to many water animals. TI have ſcen not only ducks ſhovel them 
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make uſe of what they find : in the deſolate regions, 
and in the waters, for inſtance, they feed upon what 
they can come at; but, when in greater plenty, 
they pick and chuſe. | 55 

But this objection hath been already in ſome mea · 
fure anſwered by what hath.been ſaid ; which plain- 
ly argues deſign, and a ſuper-intending wiſdom, 
power and providence in this ſpecial buſineſs of 
food. Particularly the different delight of divers 
animals in different food, fo that what is nauſeous an 
to one, ſhould be dainties to another, is a manifeſt 
argument, that the allotment of food is not a matter 
of mere chance, but entailed to the very conſtitution ¶ co: 
and nature of animals; that they chuſe this, and re- ter 


j 
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Propterea capitur cibus, ut ſuffuleiat artus, 
Et recreet vireis interdatus, atque patentem 
Per membra ac venas ut amorem obturet edendi. 
And after the fame manner he diſeourſeth of thirſt, and divers 
ether things. Vide Lueret. |. 4 v. 831, etc. og | 
Againſt this opinion of the Epicureans, Galen ingenionſly ar- 
es in his diſcourſe about the hand. Non enim manus ipſie the 
£ (faith he) hominem artes docuerunt, ſed ratio. Manus autem ip- 
ſae ſunt artium organa; ſicut lyra mufici Lyra muſicam 
non docuit, ſed eſt ipſius artifex per eam, qua praeditus eſt, rx 
tionem: we autem non poteſt- ex arte abſque organis, ita et 
una quaelibet anima facultates quaſdam a ſua ipſius ſubſtanta a d 
obtinet——Quod autem corporis particulae animam non impeb Wil coat, 
lunt,--manifeſte videre licet, ſi animalia recens nata conſideres, 
quae quidem prius agere conantur, quam perfectas habeant par 
ticulas. Ego namque bovis vitulum cornibus petere conanten 
fepenumero vidi, antequam ei nata eſſent cornua; et pullun 
equi calcitrantem, etc, Omne enim animal ſuae ipfius animat 
facultates, ac in quos vuſus partes ſuae polleant maxime, null 
doctore, praeſentit. Qua igitur ratione dici poteſt, animal Wn. 
artium uſus a partibus doceri, cum et antequam illas habcant, 
oc cognoſcere videantur? Si igitur ova tria acceperis, unun | 
aq uilae, alterum anatis, reliquum ſerpentis, et calore modico 
foveris, animaliaque excluſeris; illa quidem alis volare con- 
tia, an tequam volare poſſint; hoc autem revolvi videbis, et (c 
pere affectans, quamvis molle adhuc et in validum fuerit. Et f, 
dum perfecta erunt, in una eadèmque domo rutriveris, deinde 
ad locum ſubdialem ducta emiſeris, aquila quidem ad ſublime; 
anas autem in paludem ;.---»ferpens vero ſub terra irrepct-" Wi 
Animalia quidem mibi videntur natura magis quam ratione arten 1 
aliquam Lr artificioa] exercere: apes fingere alvcou y 
etc. Salon de Uſu Part. I. 11. c. 3 E 
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ſuſe that, not by accident, or neceſſity, but becauſe 
the one is a proper food, agreeable to their conſtitu - 
tion, and ſo appointed by the infinite Contriver of 


rious to them. none Heber. 

But all this objection will be found frivolous, and 
the wiſdom and deſign of the great Creator will de- 
monſtratively appear, if we take a ſurvey, f 

V. Of the admirable and curious apparatus in all 
animals, made for the gathering, preparing, and 
digeſtion of their food. From the very firſt entrance, 
to the utmoſt exit of the food, we find every thing 
contrived, made and diſpoſed with the utmoſt dex- 
terity of art, and curiouſly adapted to the place the 
animal liveth in, and the food it is to be nouriſhed 
with. | | 
Let us begin with the mouth. And this we find, 


* 


the uſe of ſuch a part; neatly ſized and ſhaped for 
the cat ching of prey, for the gathering or receiving 
food (3), for the formation of ſpeech, and every 
other ſuch like uſe (7). In ſome creatures it is wide 
and large, in ſome little and narrow; in ſome with 
Wa deep inciſure up into the head (/), for the better 
Wcatching and holding of prey, and more eaſy com- 


() Alia dentibus praedantur, alia unguibus, alia roftri adun- 
* citate carpunt, alia latitudine [ejuſdem ] ruunt, alia acumine ex» 
= cavant, alia ſugunt, alia lambunt, ſorbent, mandunt, vorant. 
Nec minor varictas in pedum miniſte rio, ut rapiant, diſtrahant, 
teneant, premant, pendeant, tellurem ſeabere non ceſſent.” 
lin. Nat. Hiſt. I. 10. c. 77. . 

(0. Becauſe it would be tedious to reckon up the bones, glands, 
wuſeles, and other parts belonging to the mouth, it ſhall ſuffice 
eo obſerve, that, for the various ſervices of man's mouth, beſides 
the muſcles in common with other parts, there are five pair, and 


hem: but my moſt diligent and curious friend the late Mr Cow- 
WW pair, and one ſiugle one proper to the lips, I. 3. c. 13 


( 7) Galen deſerves to be here conſulted, who excellently argues 
zainſt the caſual concourſe of the atoms of Epicurus and Aſ- 


5 plepiades, from the provident and wiſe formation of the mouths 


\ 


thfir bodies; and the other is diſagreeable and inju- 


in every ſpecies of animals, nicely conformable to. 


one fingle one proper to the lips only, as Dr Gibſon reckons 


per, diſcovered a ſixth pair. And accordingly Dr Drake reckons | 
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minution-of hard, large and troubleſome food; in tt 
others with a much ſhorter inciſure, for the gather. Wj 
| oh, fra e, of herbacious food. | tc 

In inſects it is very notable. In ſome forcipatfy, 


to catch hold and tear their prey (s). In ſome acy. he 
leated, to pierce and wound animals (t), and ſuck 

29 550 33 . th 
of animals, and their teeth anſwerable thereto. In man, hit ail 
mouth without a deep inciſure, with only one canine tooth on re 
a ſide, and flat nails, becauſe, faith he, Hic natura certo ſcie- ; 
© bat, ſe avimal manſuetum ac civile effingere cui robvr et virg wh 


© efſent ex ſapientia, non ex corporis fortitudine * But for lions an 
wolfs, and dogs, and all ſuch: as are called Kap xapoForre, (ot the 
having ſharp, ſerrated teeth), their mouths are larye, and deep 
cut; teeth ſtrong and ſharp, and their nails ſharp, large, ſtrong, 
and round, accommodated to holding and tearing, Vide Galen 
de Uſu Part. l. ri. c. 9 5 | 
(s) Among inſets, thi ſquillae aquaticae, as they are very 1. 
- pacious, ſo are accordingly provided for it, particularly the 
ſquilla aquatica maxima recurva,” as I call it, who hath ſome- 
what terrible in its very aſpc&@, and in its poſture in the water, 
„ its mouth which is armed with long, ſharp hooks, with 
- which it boldly, and greedily catcheth any thing in the waters 
even one's fingers When they have ſeized their prey, they 
will ſo tenaciovſly hold it with their forcipated mouth, that they 
will not part therewith, even when they are taken out of the we . 
ters, and jumbled about in one's hand. I have admired at their ene 
peculiar way of taking in their food; which is done by piercing 
their prey with their foreipes, which are hollow, and ſucking the uppo 
Juice thereof through them. | ET. 
The ſquilla here mentioned is the firft and ſecond. in Moufit) A 


Theat. Inſect. I. a. c. 37- | : 00d, 
(e) For an inſtance of inſets endued with a ſpear, I ſhall, fir dmbs 

its peculiarity, pitch upon one of the ſmalleſt, if not the very Wl 

ſmalleſt of all the gnat kind, which I call, Culex minimus nig. the 


E cans maculatus ſanguiſuga? Among vs in Eſſex, they are called 
nidiots ; by Mouffet, midges. It is about one tenth of 
inch, or ſomewhat more, long, with ſhort antennae, plain in the 
female, in the male feathered, ſomewhat like a bottle-bruſh, It 
js ſpotted with blackiſh ſpots, eſpecially on the wings, which en 
tend alittle beyond the body. It comes from a little ſlender et 
like worm, of a dirty white colour, ſwimming in ſtagnating vr 
ters by a wrigling motion; as in Fig. 6. _ - : : 
Its aurelia is ſmall, with a black head, little ſhort horns, 1 60 Þ 
ſpotted, flender, rough belly. Vide Fig. 6. It lies quictly 0! Wi 
the top of the water, now and then gently wagging itſelf, thi 
way and that. | THEE WY N 3 | 

Theſe gnats are greedy blood-ſackers,” and very troubleſomo . FA 
where numerous; as they are in ſome places near the Than% By 
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their blood. And in others ſtrongly rigged with 
jaws and teeth, to gnaw and ſcrape out their food, 


haſfeſt wood, yea, even ſtones themſelves, | for 
houſes (v) to themſelves, and neſts for their young. 


the firſt place, it is neatly ſhaped for piercing the 
air, and making way for the body through the airy 
regions. In the next place, it 18 hard and horny, 
which is a good ſupplement for the want of teeth; 
and cauſeth the bill to have the uſe and ſervice of 
the hand. Its hooked form is of great uſe to the 
rapacious kind (w), in catching and holding their 
prey, and in the comminution thereof by tearing ; to 
Wothers it is no leſs ſerviceable to their climbing, as 
well as neat and nice comminution of their food (x). 


Ws, in the pariſh of Dagenham ; where I found them ſo vexatious, 
bat I was glad to get out of thoſe marſhes. Yea, I have ſeen 
orſes ſo ſtung with them, that they have bad drops of blood all 
over their bodies, where they were wounded by them. 

I have given a figure (in Tig. 7.) and more particular deſerip- 
ion of the gnats, becauſe, although it be common, it is no where 


uppoſe, means theſe gnats, which he calls Midges, c. 13. p. 92. 
() Hornets and waſps have ſtrong jaws, toothed, wherewith 
bey can dig into fruits, for their food; as alſo gnaw and ſcrape 


85 ood, whole mouthfuls of which they carry away te make their 


dmbs. Vide infra, chap. 13. note (c). 
(v) Monſieur de la Voye tells of an ancient wall of free-ſtone 


orms, that one may run one's hand into moſt of the cavities : 
et theſe worms are ſmall and black, lodging in a greyiſh ſhell ; 
Dat they have large flattiſn heads, a large mouth, with four black 
, etc. Phil. Tranſ. No. 18. | | 
Pro iis [labris] cornea et acuta volueribus reſtra. Eadem 

rapto viventibus adunca ; colle&o, rea: herbas ruentibus li- 
euer lata, ut ſuum generi. Jumentis vice manus ad eol - 
ligen a pabula: ora apertiora laniatu vi ventibus.“ Plin. Nats 
It. 1. Fl. c. 37. , : 


ing hooked, for climbing and reaching what they have occaſien 


e upper, they can as migutely break their food, as other ani» 
with their teeth. | | 


to_carry burdens (u), to perforate the earth, yea the 


And laſtly, in birds it is no leſs remarkable. In 


barticularly in the Breach-waters, that have lately befallen near 


len notice of by any author I know, except Mouffet, who, I 


the BenediQines-Abbey at Caen in Normandy, ſo eaten with 


(x) Parrots have their bills nicely adapted to theſe ſervices, 


Wr; and the lower jaw being completely fitted to the hooks of 
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Its extraordinary length and ſlenderneſs is very uſe. 
ful to ſome, to ſearch and grope for their food in 
mooriſh places ()); as its length and breadth is to 
others, to hunt and ſearch in muddy places ): 
and the contrary form, namely, a thick, ſhort, and 
_ ” ſharp-edged bill, is as uſeful to other birds, why 
baue occaſion to huſk and flay the grains they ſwal. 
low. But it would be endleſs, and tedious, to reck. 
on up all the various ſhapes, and commodious me. 
chaniſm of all ; the ſharpneſs and ſtrength of thoſe 
who have occaſion to perforate wood and ſhells (aa); 
the ſlenderneſs and neatneſs of ſuch as pick up ſmall 
inſects; the croſs-form of ſuch as break up fruits (4), 
the comprefled form of others (cc), with many other 
curious and artificial forms, all ſuited to the way of 
living, and peculiar occaſions of the ſeveral ſpecig 
of birds. Thus much for the mouth. - 


( Thus in woodcocks, ſnipes, ete. who hunt for worms it 
mooriſh ground, and, as Mr Willoughby ſaith, live alſo on the 
fatty unctuous humour they ſuck out of the earth. So allo the 
bills of curlews, and many other ſea-fowl, are very long, to es- 
able them to hunt for the worms, etc. in the ſands on the ſes 
ſhore, which they frequent. | 
() Ducks, geeſe, and divers others, have ſuch long bro 
_ bills,” to quaffer and hunt in water and mud; to which we may 
reckon the uncouth bill of the ſpoon-bill : but that which de. 
* ſerves particular obſervation, in the birds named in theſe two lil 
notes is, the nerves going to the end of their bills, enabling then 
to => >a their food out of fight; of which ſee book vii. chap. * 
note (/). | T0 
(aa) The picus viridis, or green wood-ſpite, and all the wood 
peckers, have bills curiouſly made for digging wood, ſtrong, hard 
and ſharp. A neat ridge runs along the top of the green wood 
es bill, as if an artiſt had deſigned it for ſtrength and nes 
-meſs. ' af | | | 
; (46) The loxia, or croſs-bill, whoſe bill is thick and ſtrony 
with the tips croſſing one another; with great readineſs brei 
open fir-cones, apples, and other fruit, to come at their K, 
nels, which are its food; as if the eroſſing of the bill was deſgnd WW 
For this ſervice. 1 5 15 | 1 
(ec) The ſes pie hath a long, ſharp, narrow bill, compreſk I 
fide-ways, and every way ſo well adapted to the raiſing limpeb f 
from the rocks, which are its chief, if not only food, that rat Bl 
or rather the Author of nature, ſeems to have framed it pu 
for that uſe, £4, . = f 


wa N 
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Let us next take a ſhort view of the teeth (da). 
In which their peculiar hardneſs (ee) is remarkable, 
their growth (F) alſo, their firm inſertion and ban- 
dagg in the gums and jaws, and their various ſhape 
and ſtrength, ſuited to their various occaſions and 
uſe (g8)3 the foremoſt weak and fartheſt from the 
Weentre, as being only preparers to the reſt ; the others 
Whbeing to grind and mince, are accordingly made 
Wronger, and placed nearer the centre of motion and 


| (4d) © Thoſe animals which have teeth on both jaws, have but 
one ſtomach : but moſt of thoſe which have no upper teeth, 
or none at all, have three ſtomachs; as in beaſts, the paunch, 
the read, and the feck; and in all granivorous birds, the cro 
the echinus, and the gizard. For as chewing is to an eaſy di- 
geſtion, ſo is ſwallowing whole to that which is more laborious.* 
Dr Grew's Coſmol. Sacr. c. g. ſet 24. SPE | 
(ce) J. Pyper ſaith, the teeth are made of conyolved ſkins 
ardened; and if we view the grinders of deer, horſes, ſheep, 
tc. we ſhall find great reaſon te be of his mind., His obſerves 
ons are, Mirum autem eos (i. e. dentes) cum primum e pelli- 
culis imbricatim convolutis et muco viſeido conſtrarent, in tan- 
tam dirigeſcere ſoliditatem, quae oſſa euncta ſuperet. Idem fit 
etiam in officulis ceraſorum, etc. Separatione facta, per mem- 
branas conditur magna locellis, quos formant laminae tenues, 
ac duriuſculae ad dentis figuram antea divinitus compoſitae.“ 
Pyper Merycol, I. 2. c. 8. | — 
(F) * Qui autem (i. e. dentes) renaſcuntur, minime credendi 
unt a facultate aliqua plaſtica brutorum denuo formari, ſed la- 
Wecntes tantummodo in conſpectum producuntur augmento molis 
rn cMuente ſucco.“ Id. ibid. _ ER ; 
(7: From theſe, and other like confiderations of the teeth, 
les infers, that they muſt needs be the work of ſome wiſe, 
ident being, not chance, nor a fortuitous concourſe of atoms. 
r the confirmation of which he puts the caſe, that ſuppoſe the 
der of the teeth ſhould have been inverted, the grinders ſet 
the room of the inciſors, etc. (which might as well have been, 
not the teeth been placed by a wiſe agent), in this caſe, what 
would the teeth have been of? what confuſion by ſuch a 
bt error in their diſpoſal only? Upon which he argues, At 
= quis choream hominum 32 (the number of the teeth) ordine 
liſpoſuit, eum ut hominem induſtrium laudaremus: cum vero 
lentium 'choream natura tam belle exornarit, nonne ipſam 
uoque laudabimus?“ And then he goes on with the argument, 
m the ſockets of the teeth, and their nice fitting in them, 
ich being no leſs accurately done, than what is done by a 
penter, or ſtone-cutter, in fitting a tenon into a mortice, doth: 


well infer the art and act of the wiſe Maker of animal bodies, 
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ſtrength. Likewiſe their various form (hh), in vari 
ous animals, is conſiderable, being all curiouſly ad. 
apted to the peculiar food (ii), and all occaſions gf 


0 | 
the ſeveral ſpecies of animals (44). And laſtly, the : 
temporary defect of them (/,, is no lefs obſervable 
in children, and ſuch young creatures, where ther, 7 
is no occaſion for them; but they would be rather x f 
annoyance to the tender nipples and breaſts. t 
From the teeth, the grand inſtruments of maſtica. c 
as the other doth the act and art of man. And ſo he goes on nr 
with other arguments to the ſame effect. Galen de Uſu Par th 
L 11. c. 8. 49 8 f 7 £2 75 
(bb) A curious account of this may be found in an Extra@ of fi. 
a Letter concerning the teeth of divers animals. Printed MS al 
Paris, in M. Vougeon's complete body of chirurg. oper. c. 5; m 
(ii) As it hath been taken notice of, that various animals de. ; 
light in various food; ſo it conſtantly falls out, that their teeth we 
are accordingly fitted to their food; the rapacious to catching ca 
holding, and tearing their prey; the herbacious to gathering un 5 
comminution of yegetables : and ſuch as have no teeth, as birdy 2 
their bill, craw, and gizard, are aſſiſted with ſtones, to ſupp in. 
the defect of teeth. But the moſt conſiderable example of thi ſio 
kind is in ſome families of the inſect tribes, as the papilio kind lar 
etc, who have tceth, and are voracious, and live on tender ye 
getables in their nympha, or caterpillar ſtate, when they can only 
creep; but in their mature papilio ſtate, they have no tecth (s 
, but a proboſcis, or trunk, to ſuck up honey, etc. their parts for I sf 
gathering food, as well as their food, being changed, as ſoon u Gal, 
they have wings, to enable them to fly to it. deſc 
(h It is remarkable in the teeth of fiſhes, that in ſome thy bel. 
are ſharp, as alſo jointed, ſo as to fall back, the better to cit 1 fo 
and hold their prey, and to facilitate its paſſage into the ſtomach! em 


ſo in others they are broad and flat, made to break the ſhells d riu 
ſuails and ſhell - ſiſi de voured by them. Theſe teeth, or break 
are placed, in ſome, in the mouth; in ſome, in the throat; andi 
lobſters, etc. in the ſtomach itſelf ; in the bottom of whoſe fo 
_ are three of theſe grinders, with peculiar muſcles to mot 
them. CY 
What is there in the world can be called an act of prot * larg 
dence and deſign, if this temporary defect of teeth be not ſud 
that children, for inſtance, ſhould have none whilſt they are i 
able to uſe them, but to hurt themſelves, or the mother; and . A 
at the very age, when they can take in more ſubſtantial food ail nc 
live without the breaſt, and begin to need teeth, for the (kev 
ſpeech; that then, I ſay, their teeth ſhould* begin to app 
— gradually grow, as they more and more ſtand in ned 
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tion, let us proceed to the other miniſterial parts. 
And here the parotid, ſublingual, and maxillary 
glands, together with thoſe of the cheeks and lips, 


places about the mouth and throat, to afford that 
noble digeſtive ſalival liquor, to be mixed with the 
food in maſtication, and to moiſten and lubricate 
the paſſage, to give an eaſy deſcent to the food. The 
commodious form alſo: of the jaws deſerves our no- 
tice ; together with the ſtrong articulation of the lower- 
moſt, and its motion. And laſtly, the curious form, 


ſituation of the ſeveral muſcles and tendons (mm), 
all miniſtering to this ſo neceſſary an act of life, as 


works, as plainly ſet forth the infinite Workman's 
care and ſkill. „„ | 


in every creature well-fized to the food it hath occa- 
fion to ſwallow z in ſome but narrow, in others as 
large and extenſive (un); in all exceedingly remark- 
(nm) It would be endleſs to partieularize here, and therefore 
I ſhall refer to the anatomiſts ; among the reſt, particularly to 
Galen, for the ſake of his deſcant upon this ſubject. For having 
deſcribed the great accuracy of the contrivance and make of 
theſe parts, he ſaith, * Havd ſcio an hominum fit ſobrio rum ad 
* fortunam opificem id revocare : alioqui quid tandem erat, quod. 
cum providentia atque arte efficitur ? Omnio enim hoe ei contra - 
Part. I. 11. c. 7. ubi plura. | 
(an) © The bore of the gullet is not in all creatures alike an- 
ſwerable to the body or ſtomach. As in the fox, which both 
feeds on bones, and ſwallows whole, or with little chewing; 
and next in a dog, and other oſſivorous quadrupeds, tis very 
large, viz. to prevent a contuſion therein. Next in a horſe, , 
= which though he feeds on graſs, yet ſwallows much at once, 
* and ſo requires a more open paſſage. But in a-ſheep, rabbit, 
or ox, which bite ſhort, and ſwallow leſs at once, Hh ſmaller. 
And in a 1 ſtill leſſer, both becauſe he cats fine, and to 
keep him from diſgorging his meat upon his deſcending leaps. 
| And ſo in rats and mice, which often run lag, Balls with 
their heads dewnwards Dr Grew's Comp An. of Stom. and 
uts. chap. 5. . | 1 
N 3 ; 4 8 a tl 


are conſiderable ; all lodged in the moſt convenient 


the great ſtrength, the convenient lodgement and 
maſtication is; they are ſuch: contrivances, ſuch. 


Next to the mouth, the gullet preſenteth itſelf ; 
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rium elſe debet, quod caſu ac fortuito fit? Galen, de Uſu 


\ 
8 n 
— . —  — 


— — 


9 3 5 was = 9 0 * a Some ney oy nee neg foe * 5 uz K * 
— —_— —̃ — CIS * . & * F: 7 STE MA <a 4. — s 8 
— © r — 92 * 
S F . * — 4 2 1 8 
L - 7 1 8 £ Pr » 
ag I . * — —_—" — 8 . — 7 . 
- and — . — * — - — mn" 8 . Lg Z 2 1 £ 
r rn nn ny ED; Ber An ng 2 Genes af ge ? 8 + 230 
N 1 = * 7 08 2 <4 


_ — 
-_ 


— Ho RES = EEE.” 
. wo + ol + IT LD At «ler 
« 2 5 * =Y * — — r 


3 WE 


3 — — — — 
— — 


——ů —U—œ 

—— 

IT 
3 


— 
— 
— 
—_— 6 ge : 

* * — 

— W N ed Ge I 

- — > 4 Pos r 

* S2 1 —— 


n 


— 
= 


1 
> 


_— 
— 
«x0 


AY wen 
"ob 


2 
2 


— — 3 
—— 2 —2——— — —2— —Uü 1 
— — > 2 
3 — * , my a 
— ing _ > 
= * 
#2 — 3 K 
8 —— - "EE 8 * X. 
— * oY 2 4 4 — - _ 
— 2 — — . - E — — 
— - — * — — 


— I 


r —— — * 
— —— — — 2 * 


— 


ar —— 8 8 
. — » CO IS en. = I I.” I 
— 3 — — 

” _— DIET — 


— 


7 


— 


—y 


206 Of Animals STOMACHs. Book IV. 


able for the curious mechaniſm of its muſcles, and 
the artificial decuſſation and poſition of their fibres (oo). 


| 
And now we are arrived to the grand receptacle 1 
of the food, the ſtomach; for the moſt part as vari. Wl 
ous as the food to be conveyed therein. And here] 
might deſcribe the admirable mechaniſm of its tunicy, 1 
muſcles, glands, the nerves, arteries, and veins (pp); t 
all manifeſting the ſuper-eminent contrivance and art ; 
of the infinite Workman (9); they being all nicely V 
adjuſted to their reſpective place, occaſion, and fer. f. 
vice. I might alſo inſiſt upon that moſt neceſſary V 
office of digeſtion; and here conſider that wonder. h 
ful faculty of the ſtomachs of all creatures, to diſ. b 
ſolve (rr) all the ſeveral ſorts of food appropriated to 01 
their ſpecies ; even ſometimes things of that conſiſtency th 
as ſeem. inſoluble (J); eſpecially by ſuch ſeemingly ix 
(ee) Of this. fee Dr Willis's Pharm. Rat. Part. x. ſect. 1. c. 1. th 
Steno alſo, and Peyer. Mery. I. 2. | m 
The deſcription theſe give of the muſcular part of the gullet, | 
the late ingenious and learned Dr Drake ſaith, is very exact in 
ruminants, but not in men. © In men, this coat (the ſecond of 64 
the gullet) conſiſts of two fleſhly lamellae, like two diſtin& muſ- 40 
« cles.. The outward being compoſed of ſtrait longetudinil df. 
fibtes.— The inner order of fibres is annular, without any 1 
« obſervable angles — The uſe of this coat, and theſe orders of a. 
fibres, is to promote degintition ; of which the longitudinal, ha, 
© ſhorten the oeſophagus, and ſo make its capacity larger, to ad- f 
mit of the matter to be ſwallowed. The annular, on the con- Lij 
© trary, contract the capacity, and cloſing behind the defcending 1 
* aliment, preſs it downwards.” Drake's Anat. vol. 2. J. 1. c. 9. ſtio 
(i See Willis, ibid. Cowper's Anat. tab. 35. and many 0 | the 
ther authors. - | | wit] 
(49) © Promptnarium autem hoc, alimentum univerſum excr | Pax 
© piens, cen divinum, non humanum ſit opificium.“ Galen de —, 
Uſu Part. I. 4. c. 1. | | | f i. 
(r © How great a comprehenſion of the nature of things did g 8 
« it re quite, to make a menſtruum, that ſhould corrode all ſorts . 5 
of fleſh coming into the ſtomach, and yet not the ſtomach ir 8 
* ſelf, which is alſo fleſn!“ Dr Grew's Coſmol. Sacr. c. 4. £ by 
(J) The food of the caſtor being oftentimes, if not always * 4 
dry things, and hard of digeſtion, Rh as the roots and bark of 4 
trees, it is a wonderful provifion made in that creature's ſtomach, 2 
by the digeftive juice lodged in the curious little cells there. 4 ; A 
_ defeription of whoſe admirable ſtructure and order may be found «> 


3n Blaſius from Wepfer : concerning which he ſaith, * In guibui 


* 


\ 
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fimple and weak menſtruums as we find in their ſto- 
machs: but I ſhall only give theſe things a bare 
mention, and take more particular notice of the ſpe- 
cial provifion made in the particular ſpecies of ani- 
mals, for the digeſtion of that ſpecial food appointed 
them. 555 . N 
And in the firſt place, it is obſervable, that in e- 
very ſpecies of animals, the ſtrength and ſize of theic 
ſtomach (ss) is conformable to their food. Such 
whoſe food is more delicate, tender, and nutritive, 
have commonly this part thinner, weaker, and leſs 
bulky ; whereas ſuch whoſe aliment is leſs nutritive, 
or whoſe bodies require larger” ſupplies to anſwer 
their bulk, their labours, and waſte of ſtrength and 
ſpirits, in them it is large and Rrong. | 

| - Another very remarkable thing in this part, is, 
the number of ventricles in divers creatures. In 
many but one; in ſome two or more (77). In ſuch 


© mncus reconditus, non ſecus ac mel in favis.—Nimirum quia 
© Caſtoris alimentum exſuccum, et coctu difficillimum eſt, ſapien- 
« tifſimus et ſumme admirandus in ſuis opertbus rerum conditor, | 
D. O. M. ipſi pulcherrima iſta et affabre facta ſtruftora' 34 | 
niſſime proſpexit, wt nunquam deeſſet fermentum, quod ad ſol- 
« vendum, et comminuendum alimentum durum et aſperum par 
* foret.* Vide Blaf. Anat. Animal. c. 10. Confer etiam Act. E rud. 
Lipſ. Ann. 1684. p. 360» | Y ws 
Moſt of our modern anatomiſts and phyſicians attribute dige- - 
ſtion to a diſſolving menſtruum ; but Dr Drake takes it to be ra- 
ther from fermentative, diſfolving principles in the aliment itſelf, 
| with the concurrence of the air and heat of the body; as in Dr 
| Papin's Digeſter. Vide Dr Anat vol. t. c. 174 
(ss) © All carnivorous quadrupeds have the ſmalleſt ventricles, 
- © fleſh going fartheſt. Thoſe that feed on fruits, and roots, have 


i them of a middle ſize. Vet the mole, becauſe it feeds unclean, 
bath a very great one. Sheep and oxen, which feed on graſs, 


© have the greateſt. Yet the horſe, (and for the ſame reaſon the 
* coney and hare), though graminivorous, yet comparatively have 
«© but little ones. For that a horſe is made for labour, and both 
this, and the hare, for quick and continued motion; for which 
the moſt eaſy reſpiration, and ſo the freeſt motion of the dia- 
6 phragm, is very requiſite; which yet could not be, ſhould the 
* ſtomach lie big and cumberſome upon it, as in ſheep and oxen 
© it doth.” Grew. ibid. chap. 6 ee AE 
(et) The dromedary bath, 1 1 ſtomachs, one whereof is pe- 
| 2 | | 
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as make a ſuſſicient comminution of the food in the. 
mouth, one ſuſfices. But where teeth are wanting, 
and the food dry and hard, as in granivorous birds, 
there the defect is abundantly ſupplied by one thin 
membranaceous ventricle, to receive and moiſten the 
foods, and another thick, ſtrong, muſcuiar one, to 
grind and tear it (uz). But in ſuch birds, and other 
creatures,- whoſe food is not grain, but fleſh, fruits, 
_ inſets, or partly one, partly the other, there their 
ſtomachs are accordingly conformable to their 
food (vv), ſtronger or weaker, membranaceous or 
muſcular. | LES 
But as remarkable a thing as any in this part of 
animals, is. the curious contrivance and fabric of the 
ſeveral ventricles of ruminating creatures. The very 
act itſelf of rumination is an excellent proviſion for 
the complete maſtication of the food, at the reſting, 
lęeiſure times of the animal. But the apparatus for 
this ſervice, of divers ventricles for its various uſes 
and purpoſes, together with their curious mechaniſm, 


deſerves great admiration (ww). 


Having thus far purſued the food to the place, 


culiarly endowed with about twenty cavities, like, ſacks, in all 
probability for the holding. of water. Concerning which, ſee 
book vi. chap. 4 note (a). 8 | 
(un) To aſſiſt in which office, they ſwallow ſmall angular 
Nones, which are to be met with in the gizards of all granivorous 
birds; but in the gizard of the iynx, or wry-neck, which was full 
only of ants, 1 found not one ſtone. So in that of the green 
"_ ;pecker, full of ants and tree-maggots, there were but few 
. (vp) © In, moſt carnivorous. birds, the third ventricle js mem- 
© pbraneous; where the meat is concocted, as in a man: or ſome- 
© what tendinous, as in an owl; as if it were made indifferently 
for fleſh, or other meat, as he could meet with either: or moſt 
© thick and tendinous, called the gizard 3, wherein the meat, as 
on a mill, is ground to pieces.“ Grew, ubi ſupra, c. 9. " 
| fo) It wouid be much tao long a taſk to inſiſt upon it hertz as 
it deſerves, and therefore concerning the whole . buſineſs of . 
mination, hall refer to J. Cour. Peyeri Merycolog, ſeu. de Ru- 
minantibus et Ruminatione-commentar. where he largely treat- 
eth of the ſeveral ruminating animals, of the parts mini ſtering to 


this act, and the great uſe and benefit thereof unto them. 
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where, by its reduCtion into chyle, it becomes a proper 
| aliment for the body; I might next trace it through 
the ſeveral maeanders of the guts, the lacteals, and fo 
into the blood (x x), and afterwards into the very ha- 
bit of the body: I might alſo take notice of the ſepa · 1 
ration made in the inteſtines, of what is nutritive, Ut 
which is received, and what is feculent, being eject. | 1 
ed, and the impregnations there from the pancreas HE. 
and the gall ; and after it hath been ſtrained through 6 
thoſe curious colanders, the lacteal veins, I might al- | + 
| ſo. obſerve its impregnations from the glands and lym- 1 
phaeducts; and, to name no more, 1 might farther 4 
view the exquiſite ſtructure of the parts miniſtering 
to all theſe delicate offices of nature; particularly the 


(xx) There are too many particulars to be inſiſted on, obſer. 
vable in the paſſages ot the chyle, from the guts to the left ſut» 
clavian vein, where it enters into the blood: and therefore I ſh; 
only, for a ſample of this admirable occonomy, take notice of 
ſome of the main and more general matters. And, | . 

1. After the food is become chyle, and gotten into the guts, 

WT it is an excellent proviſion made, not only for its paſſage through 
W the guts, but alſo for its protrufion into the lacteal-, by the pe- 
riſtaltie motion, and valvulae conniventes of the guts. 2. it is 
an admirable proviſion, that the mouths of the lacteals, and in- 
Wdccd the lacteals primi generis themſelves, are ſmall and fin c, 
not wider than the capillary arteries are, leſt by admitting par- 
icles of the nouriſhment groſſer than the capillaries, dangerous 
obſtructions might be thereby produced. 3. After the reception 
f the aliment into the lacteais primi generis, it is a noble pro- 
viſion for the advancement of its motion, that in the meſenteric 
lands, it meets with ſome of the lymphae-ducts, and receives 
> impregnation of the lympha. And paſhag on from 'then«c, 
It is no leſs an advantage. 4. That the lacteals, and lymphae- 
Wd ucts meet in the xeceptaculum chyli, where the aliment-mccting 
ith more of the lympha, is made of a due conſiſtence and tem- 
erament, for its farther advancement through the thoracic dug, 
and ſo into the left ſubclavian vein and blood. Lattly, This thoracic 
juct itſelf is a part of great conſideration. For, as Mr Cow 
per faith, © If we confider in this dust its ſeveral divifions and 
inoſculations, its numerous valves looking from below upwards 
its advantageons ſituation between the great artery and verte- 
brac of the back, tag ether with the ducts diſcharging . re- 
fluent lympha from the luops, and other neighbouring parts, 
we fhall find all conduce to demonſtrate the utmoſt art of nature. 
uſed in furthering the ſtecp and perpendicular akent of the 
chyle.' Anat. Inu o. ct. ; * e 
a 43 : : N 
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artificial conformation of the inteſtines might deferye 
2 ſpecial inquiry, their tunics, glands, fibres travet 
fing one another (yy), and periſtaltic motion in al 
creatures; and their cochleous paſſage (z z) to retard 
the motion of the chyle, and to make amends ſor 
the ſhortneſs of the inteſtines, in ſuch creatures why 
have but one gut; together with many other accommo- 
dations of nature in particular animals that might he 
mentioned. But it ſhall ſuffice to have given only: 
general hint of thoſe curious and admirable works «f 
God. From whence-it is abundantly manifeſt, hoy 
little weight there is in the former atheiſtical objec. 
tion. Which will receive a further confutation from 
= oe”: | £31 
VI. And laſt thing relating to food, that I hal 
ſpeak of, namely, the great ſagacity of all animal, 
© in finding out and providing their food.* In man, 
perhaps, we may not find any thing very. admirable 
or remarkable in this kind, by means of his reaſon 
and underſtanding, and his ſupremacy over the inke- 
1 or creatures; which anſwereth all his occaſions te- 
lating to this buſineſs; but then even here the Cre 
ator Path ſhewed his ſkill, in not over-doing the mat. 
ter; in not providing man with an unneceſſary ap 
paratus, to effect over and over again what is fer 
ſible, by the reach of his underſtanding, and the 
power of his authority. | | 


„ 


) Theſe, although noble contrivances and works of God 
are too many to be inſiſted on, and therefore I ſhall refer to the 
anatomiſts, particularly, Dr Willis Pharmaceut. Dr Cole in Phil. 
FTranſ. No. 125. and Mr Cowper's elegant cut in Anat. tab. 3 
35. and Append. fig. 39. 40. gy of | | 
- (zz) In the thornback, and ſome other fthes, it is a very cur 
ous proviſion that is made to ſupply the paucity and brevity af 
the guts; by the perforation of their Gagls gut, going out ſtrat 
a!ong, but round like a pair of winding-ſtairs, ſo that their gut 
| which ſeems to be but a few inches long, hath really a bore af 
many inches. But of theſe, and many other noble curioſitie 
end diſcoveries in anatomy, the reader will, I hope, have a bet: 
ter and larger account from the curious and ingenious Dr Dow 
glaſs, who is l. bouring in thoſe matters. | 


by T7 


Blut for the inferior creatures, who want reafon, | 
the power of that natural inſtinct, that ſagacity ( 
which the Creator hath imprinted upon them, doth 
amply compenſate that defect. And here we 
find a glorious ſcene of the divine wiſdom, power, 
providence, and care, if we view the various ins» 
ſtincts of beaſts, great, and ſmall, of birds, inſects, 
and reptiles (%). For among every ſpecies of them, 
we may find notable acts of ſagacity, or inſtinct, 
proportional to their occaſions for food. Even among 
thoſe whoſe food is near at hand, and eaſily come at 
| as graſs and herbs; and conſequently have no great 
need of art to diſcover it; yet, that faculty of their 
accurate ſmeſſ and taſte, ſo ready at every turn, to 
diſtinguiſh between what is ſalutary, and what per- 
nicious (cer), doth juſtly deſerve praiſe. But for ſuch 
animals, whoſe food is not ſo eaſily come at, a va- 
| riety of wonderful inſtinct may be met with, ſufficient 
to entertain the moſt curious obſerver. With what 
entertaining power and artifice do ſome creatures 
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(aaa) Quibus beſtiis erat is cibus, ut alius generis beftiis veſce- 
« rentur, aut vires natura dedit, aut celeritatem : data eſt qui 
dam etiam machinatio quaedam, atque ſolertia, etc. Cic. de 
Nat. Deor. I. a. c. 48. . | 8 

(bbb) Among reptiles that have a ſtrange faculty to ſhift for 
food, etc. may be reckoned eels, which, although belonging to 
the waters, can creep on the, land from pond to pond, etc. Mr 
Moſely of Moſely ſaw them creep over the meadows, like ſo many 
ſnakes from ditch to ditch ; which he thought, was nut only for 
| bettering their habitation, but alſo to catch ſnails in the graſs 
Plot's Hiſtory of Staffordſhire, c. 7. ſect. 32. A 
| And as early as the year 1125, the froſt was ſo very intenſe, 
that the cels were forced to leave the waters, and were frozen to 
| death in the meadows. Vide Hawkwill's Apol. I. 2. c. 7. ſe ct. 2. 

(ec) Enumerare poſſum, ad paſtum capeſſcndum conficien- 
* dumque, quae ſit in figuris animantium et quam ſole rs, ſubtiliſ. 
due deſcriptio.apartium, quamque admirabilis fabrica membro- 
rum. Omnia enim quae intus incluſa ſunt, ita nata, atque ita 
locata ſunt, ut nihil eorum „ ere ſit, nihil ad vitam 
retinendam non neceſſarium. Dedit autem eadem natura belluis 
Net ſenſum, et appetitum, ut altero conatum haberent ad yatu- 
* rales paſtus capeſſendos; altero ſecernerent peſtifera a ſalutari- 
„bus.“ Cic. de Nat Deo:.1 2 c: 37+ See book iy. & 4 


* * 


prodigious ſagacity do others grope for it under 


dirt (); and others dig and delve for it, both 
above (cg), and under the ſurface of the drier 


, (ddd) Ie would be endleſs to vive inſtances of my own and 


2 trial, whether a young blood - hound was we 


_ © titude of market - people that went along in the ſame way, and 


© educere cancros, ac demum devorare.“ Ol. Mag. Hiſt. |. 16 
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hunt (444), and purſue their game and prey! and I 
others watch and way-lay. theirs (eee)! With what 


ground, out of ſight, in mooriſh places, in mud and 


others obſervations, of the prodigious 1agacity of divers animal; 
in hunting, particularly hounds, ſetting dogs, etc. one therefore 
| ſhall (office, of Mr Boyle's, viz. * A perſon of quality—to make 
it inſtructed. 

« cauſed one of his ſervants to walk to a town four miles off, 
© and then to a market-town three miles from thence.— The 
dog, without ſeeing the man he was to purſue, followed him by 
* theſcent to the above -· mentioned places, notwithſtanding the mul 


© of travellers that had occaſion to croſs it. And when the blood. 
© hound came to the chief market-town, he paſſed through the 
© ſtreets, without taking notice of any of the people there, and 
© left not till he bad gone to the houſe, where the man be ſought 
© reſted himſelf, and found him in an upper room, to the wonder 
of theſe that followed him.“ Boyl. deter. Nat. of Ef c. 4 
(eee) There are many ſtories told of the craft of the fox, to du 
compaſs his prey; of which Ol. Magnus hath many ſuch, a 


feigning the barking of à dog, to tatch prey near the - houſes; . 
| Feigning himſelf dead, to catch ſuch animals as come to feed up- (771 
on him; laying his tail on a waſp-neſt, and then rubbing it hard *« 4 
ainſt a tree, and then eating the waſps ſo killed: ridding him grea 

If of fleas by gradually going into the water, with a lock of ine, 
wool in his mouth, and ſo driving the fleas up into it, and then 3 
0 


leaving it in the water; by catching crab- fiſh with his tail, which 
he ſaith he himſelf was an eye-witneſs of: Vidi et ego in Scopus =_ 
© lis Norvegiae vulpem, inter rupes immiſſa cauda in aquas, plures Wl ath. 


c. 39, 4% 7 iy 
But Pliny's fabulous ſtory of the hyzena out-does theſe rel r | 
tions of the fox * Sermonem humanum inter paſtorum ſtabula Wil 4 


aſſimulare, nomenque alicujus addiſcere, quem evocatum fors 
© laceret- Item vomitionem hominis imitari ad ſollicitandos canes 
« quos invadat.” Plin. Nat. Hiſt. l. 8. & 30. : 

(fff) This do ducks, woodcocks, and many other fowls, which 
ſeek their food in dirty, mooriſh places. For wigich ſervice they, 
have very remarkable nerves reaching to the end of their bills 
Of which ſee book wii. chap. 2. note (F). LES 

(Zee) Swine, and other animals that dig, have their noſes made 
more tendinous, callous, and ftrong for this ſervice, than others 
that do not dig. They are alſo edged with a proper, tough bor 
der, for penetrating and lifting up the carth; and their noſtills 


Cray. XI. to get Foo n. 
lands (5) And how curious and well-deſigned a 
proviſion is it of particular large nerves in ſuch crea» 
tures, adapted to that eſpecial ſervice! 

What an admirable faculty is that of many ani- 
mals, to diſcover their prey at vaſt diſtances z ſome 


ſharp and piercing ſight, aloft in the. air, or at other 
great diſtances (#*#)! An inſtance of the latter of 
which God himſelf giveth, (Job xxxix. 27. 28. 29.) 
Wn the inſtinct of the eagle: Doth the eagle mount 
up at thy command, and make her neſt on high? 
She dwelleth and abideth on the rock, upon the 


e placed well, and their ſmell is very accurate, to diſcover 
hatſoe ver they purſue by digging. 


her animals, ſo hath its organs in every reſpect curiouſly adapted 
o chat way of life; particularly its noſe, made ſnarp, and ſlender, 
at vithal tendinous and ſtrong, eic“ But what is very remark» 


s ducks, etc. have, mentioned above in note (fff). Which pair 
f nerves I obſer ved to be much larger in this animal than any 

r nerves proceeding out of its brain, CE 
(iii) Predacious creatures,: as wolfs, foxes, etc. will. diſeover 
rey at great diſtances ; ſo will dogs and ravens diſcover carrion 
great way off by their ſmell. And if, as the ſuperſtitious. ima- 


ine, the latter flying over and haunting houſes be a ſign of death, 


the air by their accurate ſmell, which is emitted from thoſe, 
_ bodies, which have in them the principles of a ſpeedy 
at b3% * E , 
(kk) Thus hawks and kites on land, and gulls, and other birds, 
et prey upon the waters, can, at a great height in the air, ſee 
iee, little birds and inſets on the earth, and ſmall fiſhes, 

> rims, etc- in the waters, which they will dart down upon, 
take. wet on _ i" 
(Mr Ray gives a good account of the nidification of the 
pry actos. cauda annulo albo cinta.  * Hnjus: nidus ann. 1668. 
in ſylvoſis prope Derwentiam, etc. inventus eſt e . bacillis ſeu 
virgis ligneis eee compoſitus, quorum altera extremĩ- 
tas rupis enjuſdam eminentiae, altera duabus betulis inniteba- 
tur,—crat n. du, quadratus, duas ulnas latus.— In eo pullus uni- 
cus, adjacentibus cadaveribus unius agni, unius leporis, et. trium 
grygallorum pullorum.” S ynopſ. Method. Avium, p. 6 
dt only lambs hares, and grygalli, but Sir Robert Sibbald tells 
» they will ſeize kids and fawns; yea, and children too: of 


9 


213 


by their ſmell ſome miles off (4%); and ſome by their 


crag of the rock, and the ſtrong place (%). From 
(O55) The mole, as its habitation is different from that of o- 


ble, it bath ſuch nerves: reaching to the end of its noſe and lips, 


is no doubt from ſome cadaverous ſmell thoſe ravens diſcover 
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© thence ſhe ſeeketh her prey, and her eyes behol ſir 
© afar off. What a commodious proviſion hath the WF" 
Contriver of nature made for animals, that are neceſ. 
fitated to climb for their food; not only in the ſtruc. 
ture of their legs and feet, and in the ſtrength 0 
their tendons and muſcles, acting in that particuly 
office (); but alſo in the peculiar ſtructure 
the principal parts, acting in the acqueſt of. thei 
food (!! What a proviſion alſo is that in noQurnj 
birds and beaſts, in the peculiar ſtructure of thei Ml at 
eye (o), (and we may perhaps add the accuracy of Wi 
their ſmell too) whereby they are enabled to diſcore 
their food in the dark! But among all the inſtance 4 
we have of natural inſtinct, thoſe inſtincts, and . dus 
ſpecial proviſions, made to ſupply the neceſſities d 


helpleſs animals, do, in a particular manner, demon. tur 
| = | | | ſtri 
which he hath this ſtory of an eagle in one of the Orcades iſland: fac 
Quae infantulum unius anni pannis involutum arripuit (quen 
* mater teſſellas uſtibiles pro igne allatura momento temporis 4 lor. 


© poſmerat in loco Houton- head dicto) eumque deportaſſe per 
* milliaria paſſuum ad Hoiam ; qua re ex matris ejulatibus cognit 
quatuor viri illuc in navicula profecti ſunt, et ſcientes ub? nids Wi 
« eflet, infantulum illaeſum et intactum deprehenderunt.” Prov Piet 
Nat. Hiſt. Scot. I. 3. Part. 2. p. 14. : 


(mmm!) See in book vii. chap. x, note ()), the characterſia Wy Th 
of the woodpecker-k ind. | _—_—z 

(unn) The contrivance of the legs, feet, and nails [of the? tutis 
« poſſam}, ſeems very advantageous to this animal in climbing tre Te 


© which it doth very nimbly, for preying upon birds.” But tht 
which is moſt ſingular in this animal, is the ſtructure of its ta Wi vola 
to enable it to hang on boughs. The ſpines, or hooks — 
the middle of the under fide of the vertebrae of the tail, ar: ag ! 
* wonderful piece of nature's mechaniſm. The firſt three vem Wi 

© brace had none of theſe + ſpines, but in all the reſt they were v 
© be obſerved. ——They were placed juſt at the articulation «WW EFoer 
each joint, and in the middle from the ſides. For the pe 


© forming this office [of hanging by the "Fer when I think 


© could be more advantageouſly contrived. For when the tal matr 
© twirled, or wound about a ſtick, this hook of the ſpinac ei 
© ſuſtains the weight, and there is but little labour of the muſs 
© required, only enough for bowing or crooking the tail.“ Thy 
and more to the ſame purpoſe, ſee in Dr Tyſon's Anatomy d ill aff 
the opoſſum, in Phil. Franſ. No. 239. 5 

© (#90) See before, chap. 2. notes (a, bb), p. 121, and (cc) 124 


— 


<< — 


* 
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ſtrate the great Creator's care. Of which I ſhall give 
two inſtances. _ 1 75 | 
1. The proviſion made for young creatures. That 
Z7%y", that natural affection, ſo connatural to all, 
or moſt creatures towards their young ()), what 
an admirable noble principle is it, implanted in them 
by the wiſe Creator ! By means of which, with what 
alacrity do they tranſact their parental miniſtry ! 
With what care do they nurſe up their young; think 
no pains too great to be taken for them, no dan-- 
eers (771) too great to be ventured upon for their 
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(?pp) © Quid dicam quantus amor beſtiarum fit in educandis 
cultodiendiſque iis, quae procreaverint, uſque ad eum fincm, 
dum poſſint ſeipſa defendere !* And having inſtanced in ſome 
nimals, where this care is not neceſſary, and accordingly is not 
Employed, he goes on, Jam gallinae, aveſque reliquae, et quies 
WE tum requirunt ad pariendum locum, et cubilia ſibi, nidoſque con- 
ſtruunt, coſque quam poſſunt molliſſime ſubſternunt, ut quam 
facillime ova ſerventur. Ex quibus pullos cam excluſerint, ita 
tuentur, ut et pennis foveant, ne frigore laedantur, et fi eſt ca 
lor, a ſole ſe opponant.“ Cic. de Nat. Deor. I. 2. c. Ft. 52. 
To this natural care of parent animals to their young, we may 
dd the returns made by the young of ſome towards the old ones. 
Pliny faith of rats, Genitores ſuos feſſos ſenecta, alunt inſigni 
pietate.“ Nat. Hiſt. l. 8. c. 57. So cranes, he ſaith, * Genitricum 
ſenectam invicem educant. Lib. 18. e. 23- 
This St Ambroſe takes notice of in his Hexameron, and Ol. 
agnus, after him, Depoſiti patris artus, per longae vum ſenec- 
tutis plumis nudatos circumſtans ſoboles pennis propriis fover, 
—collatitio cibo paſcit, quando etiam ipſa naturae reparat diſpen- 
dia, ut hinc inde ſenem ſublevantes, fulcro alarym ſuarum ad 
volandum exerceant, et in priſtinos uſus deſueta membra redu- 
cant.“ For which reaſon- this bird is denominated Pia. Vide Ol. 
Jag Hiſt. I. xg. c. 14. : 
Hereto may be added alſo the conjugal Eropyn of the little 
reen Athiopian parrot, which Mr Ray deſcribes from Cluſius. 
Foemellae ſeneſcentes, quod valde notabile vix edere volebant, 
niſ cibum jam a mare carptum, et aliquandiu in prolobo reten- 
tum, et quaſi coctum roſtro tuo excipe rent, ut columbarum puli a 
matre ali ſolent.” Synopſ Meth. Av. p. 32. 
(999) The moſt timid animals, that at other times abſcond, or- 
altily fly from the face of man, dogs, etc. will, for tne ſake 
S 1 their young, expoſe themſelves. Thus among fowls, hens 
ill aſſault, in ſtead of fly from ſuch as meddle with their brood. 
o partridges, before their young can fly, will drop frequently 
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guard and ſecurity! How carefully will they lead 
them about in places of ſafety, carry them into places 
of retreat and ſecurity; yea ſome of them admit then 
into their own bowels (777)! How will they careſ 
them with their affectionate notes, lull, and quiet then 
with their tender parental voice, put food into their 
mouths, ſuckle them, cheriſh and keep them warn, 
teach them to pick, and eat, and gather food fo 
themſelves ; and, in a word, perform the whole parts WW a8 


7 ſo many nurſes, deputed by the ſovereign Lord and tri 


— 


down, firſt at leſſer, ard then at greater diſtances, to dodge and 1 


Preſerver of the world, to help fuch young and ſhit. ca 
leſs creatures, till they are come to that maturity, 
to be able to ſhift for themſelves ! = do 
And as for other animals, (particularly inſeds, iſ 
whoſe fire is partly the ſun, and whoſe: numeroy 
offspring would be too great for their parent-animal 
care and proviſion), theſe are ſo generated, as to nee 
none of their care, by reaſon they arrive imme. are 
diately to their Hi, their perfect, adult ftate, ani cre 
are. able to ſhift for themſelves. + But yet, thus i ma 
their / parental inſt int (equivalent to the moſt ratio WW - - 
nal care and foreſight) doth extend, that the old ons Gor 
do not wildly drop their eggs and ſperm any where, Wl fon 
at all adventures, but. ſo cautiouſly repoſit it in ſud | 
commodious places (ſome in the waters, ſome . ſeat 
fleſh, ſome on plants) proper and agreeable to thei Wl mai 
ſpecies (); and ſome ſhut up agreeable food n ¶ dive 
their neſts, partly for incubation, partly for food (% 


draw off dogs from purſuing their young. | 2 
(rer) The opoſſum hath a curious bag on purpoſe for the ſec Wn 
ring and carrying about her young. There are belonging to thi We 
bag two bones, not to be met with in any other ſkeleton, and 5 
four -pair of muſcles; and ſome ſay the teats lie therein 20 
Dr Tyſon. Anat. of the Opoſſ. in Phil. Tranſ. No. 239, where 1 
alſo, from Oppian, mentions the dog-fiſh, that upon any ſtom Bl 


vii. c> 


out again when the fright is over, So alſo the ſquatina and gr 

cus, the ſame author ith, have the ſame care for their cut. — 

but receive them into different receptscles. 5 1 pe 
(/TJ) See book viii. chap. 6, | Fid. 


(555) See chap. 13. note (q. 


T- 
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that their young, in their aurelia or nympha ſtate, 
may find ſufficient and agreeable food to bring them 
up, till they arrive to their maturity. 7095” 
Thus far the parental inſtinct and care. 2 
Next we may obſerve no leſs. in the young them - 
ſelves, eſpecially in thoſe of the irrational animals. 
Foraſmuch as the parent-animal is not able to bear 
them about, to clothe them, and to dandle them, 


as man doth; how admirably hath the Creator con- 
trived their ſtate, that thoſe poor young creatures 


can ſoon walk about, and with the little helps of their 
dam, ſhift for, and help themſelves! how naturally 


Jo they hunt for their teat, ſuck, pick (40, and take 


in their proper food! 
But for the young of man, their parents reaſon, 


joined with natural affection, being ſufhcient to help 


to nurſe, to feed, and to clothe them; therefore they 
are born helpleſs, and are more abſolutely, than other 


creatures, caſt: upon their parents care ( A 


manifeſt act and deſignation of the divine providence ! 
2. The other inſtance I promiſed, is the provi- 
ſion made for the preſervation of ſuch animals as are 
ſometimes. deftitute of food, or in danger of being 
ſo. 'The winter'is a very inconvenient, improper 
ſeaſon, to afford either food or exerciſe to inſets, and 
many other animals. When the flowery fields are 


diveſted of their gaiety; when the fertile trees and 


(ttt) There is manifeſtly a ſuperintending providence in this 


caſe, that ſome animals are able to ſuck as ſoon as ever they are 
born, and that they will naturally hunt for the teat 2 


are quite got out of the ſecundines, and parted from the nave 
ſtring, as I have ſeen. But for chickens, and other young birds, 


they not being able immediately to pick till they are ſtrong- 


er, have a notable proviſion made for ſuch a time, 5 a part of 
a lit 


the yolk of the egg being incloſed in their belly, tle before 


their excluſion or hatching, which ſerves for their nouriſhment, 


till they are grown ſtrong enough to pick up meat. Vide book 
vii. chap. 4. note (a). \ „ 
(aun * Qui [ip fantes] de ope noſtra ac de divina miſericordia 
plus merentur, qui in primo fatim nativitatis ſuae ortu plorantes 
4 - flentes, nil aliud faciunt quam deprecantur.“ Cypr. Ep. ad 
id. 
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plants are ſtripped of their fruits, and the air, inſtead 


of being warmed with the cher iſning beams of the ſun, 
. - . . * - 1 
is chilled with rigid froſt; what would become of ' 
ſuch animals as are impatient of cold? what food could 
be found by ſuch as are ſubſiſted by the ſummer-ftuits? a 
But to obviate all this evil, to ſtave off the deſtruction Wl ; 
and extirpation of divers ſpecies of animals, the in. b 
finitely wiſe Preſerver of the world hath as wiſely or-. r 
dered the matter; that, in the firſt place, ſuch as are ; 2 
impatient of cold, ſhould have ſuch a ſpecial ſlructue WF 5 
of their body, particularly of their hearts, and citeu - h 
lation of their blood (vv»), as during that ſeaſon, „ 
5 © II 
not to ſuffer any waſte of their body, and conſequent. Wl p 
ly not to need any recruits ; but that they ſhould be 5 $# 
able to live in a kind of fleepy, middle ſtate, in their i 
places of ſafe retreat, until the warm ſun revives 
both them and their food together. | : — 
© The next proviſion is for ſuch as can bear the cold, : 
but would want food then; and that is in ſome by a' MF «©. 
long patience of hunger (www), in others by their WF ; | 
(vup) T might mention here ſome of the ſpecies of birds, the a 
whole tribe almoſt of inſets, and ſome among other tribes, that « 
are able to ſubſiſt for many months without food, and ſome with- 5 
out reſpiration too, or very little ; but it may ſuffice to inſtance 11 
only in the land- tortoiſe; of the ſtructure of whoſe heart and lungs, 4 
ſee book vi. chap. 5. note (0). | a ge 
(www) © Inediam diutiſſime tolerat lupus, ut et alia omni: Moe 
© carnivora, licet voraciſſiima; magna utique naturae providen- We 
* tia; quoniam eſca non ſemper in promptu eſt.” Ray's Syn Wi „ 
Quadr. p. 174. | ; _ Wc, 
. To the long abſtinence mentioned of brute animals, I hope the col. 
reader will excuſe me, if I add one or two inſtances of extraord: 4 
nary abſtinence among mankind. One Martha Tayler, born in Wn 
Derby ſhire, by a blow on the back fell into ſuch a proſtration of f 
appetite, that ſhe took little ſuſtenance, but ſome drops with: viii. 
feather, from Chriſtmas 1667, for thirteen months, and fleyt ( 
but little too all the time. See Dr Thompſon's account thereof, * 
in Ephem. Germ. T. 3. obſ. 173. | | the 
To this we may add the caſe of S. Chilton, of Tinſbury, near tho 
Bath, who, in the years 1693, 1696, and g7, ſlept divers weeks dw. 
together. And although he would ſometimes, in a very odd Jie 
manner, take ſuſtenance, yet would lie a long time without any, trea 


or with very little, and all without any conſiderable deczy- 3 
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notable inſtin& in laying up food before-hand againſt 
the approaching winter (*x), Of this many enter- 
taining examples may be given; particularly we 
may, at the proper ſeaſon, obſerve not only the little 
treaſures and holes well ſtocked with timely provi- 


Gons, but large fields (0) here and there throughout 


beſpread with conſiderable numbers of the fruits of 
the neighbouring trees, laid carefully up in the earth, 
and covered ſafe, by the provident little animals in- 
habiting thereabouts. And not without pleaſure, 
have I ſeen and admired the ſagacity of other ani- 
mals, hunting out thoſe ſubterraneous fruits, and 
pillaging the treaſures of thoſe little provident crea» 


W tures. 


(xxx) They are admirable inſtincts which the ſieur de Beauplau 
relates of his own knowledge, of the little animals called bo- 
BS haques in Ukraine. They make burroughs like rabbits, and in 
Ca ober ſhut themſelves up, and do not come out again till 
= © April... They ſpend all the winter under ground, eating what 
they laid up in ſummer. Thoſe that are lazy among them, 


. | © they lay on their backs, then lay a great handful of dry her- 


© bage upon their bodies, ete. then others drag thoſe drones to 
the mouths of their burroughs, and ſo thoſe creatures ſerve in- 
© ſtead: of barrows, etc. I have often ſeen them practiſe this, 


and have had the curioſity to obſerve them whole days toge- 


cher. Their holes are parted like chambers ; ſome ferve for 


ſſtore houſes, others for - burying places, etc. Their- govern- 


* ment is nothing inferior to that of bees, etc. They never go 
abroad without poſting a centinel upon ſome high ground, to 
give notice to the others whilſt they are feeding. As ſoon as 
= * the centinel ſees any body, it ſtands upon its hind legs and 
© whiſtles.” Beauplau's Deſcription of Ukraine, in vol. I. of the 
collection of voyages, etc. 
4 A like inſtance of the northern galli ſylveſtres, ſee in chap. 
13. note (g). | 

&= As for the ſcriptural inſtance of the ant, ſee hereafter book 


z viii. chap. 5. note (4). 


(%) I have in autumn, not without pleaſure obſerved, not 
| only the great ſagacity and diligence of ſwine, in hunting out 
the ſtores of the field-mice ; but the wonderful precaution alſo ef 
thoſe little animals, in hiding their food before-hand againſt wins 
ter. In the time of acorns falling, I have, by means of the hogs, 
diſcovered, that the mice had, all over the neighbouring fields, 
treaſured up ſingle acorns in little holes they had ſcratched, and 
in which they had carefully covered up the acorn» Theſe the 
= hogs would, day after day, heat out by their ſmell. OE 
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And now, from this bare tranſient view of this 
branch of the great Creator's providence and govern- 
ment, relating to the food of his creatures, we can 
conclude no leſs, than that ſince this grand affair 
hath ſuch manifeſt ſtrokes of admirable and wiſe ma. 
nagement, that ſince this is demonſtrated throughout 
all ages and places, that therefore it is God's handy. 
work. For, how is it poſſible that ſo vaſt a world of 
animals ſhould be ſupported, ſuch a great variety 
equally and well ſupplied with proper food in every 
place fit for habitation, without an eſpecial ſuperinten- 
dency and management, equal to, at leaſt, that of 
the moſt prudent ſteward and houſholder ! Hoy 
ſhould the creatures be able to find out their. food 
when laid up in ſecret places? And how ſnouldꝰ 
they be able to gather even a great deal of the com- 
mon food, and at laſt to macerate and digeſt it, 
without peculiar organs adapted to the ſervice? And 
what leſs than an infinitely wiſe God could form 
ſuch a ſet of curious organs, as we find every ſpecies 
endowed. with for this very uſe ? organs ſo artificial- 
Iy made, ſo exquiſitely fitted up, that the more ſtrid 
Iy we ſurvey. them, the more accurately we view 
them, even the meaneſt of them, with our. beſt glaſ- 
ſes, the leſs fault we find in them, and the more ve 

admire them: whereas the beſt poliſhed, and moſt 
exquiſite works, made by human art, appear through 
our glaſſes, as rude and bungling, deformed and 
monſtrous ; and yet we admire them, and call them 
works of art and reaſon. And laſtly, what leſs than 
rational and wiſe, could endow irrational animals 
with various inſtincts, equivalent, in their ſpecial 
way, to: reaſon itſelf? Inſomuch that ſome from 
thence have abſolutely concluded, that thofe crea 
tures had ſome glimmerings of. reaſon. But it is 
manifeſtly inſtinct, not 5 they act by, becauſe 
we find no varying, but that every ſpecies doth ns- 
turally purſue at all times the ſame methods and way, 
without any tutorage or learning: whereas reaſon, 
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without inſtruction, would often vary, and do that 
by many methods, which inſtinct doth by one alone. 
But of this more hereafter. 1 


4 


— 


K XII. 


Of the CLOTHING Animals. 


AVING, in the foregoing chapter, ſome» 


what largely taken a view of the infinite Cre- 
ator's wiſdom and goodneſs towards his creatures, in 


ordering their food, I ſhall be more brief m-this chap- 
| ter, in my view of their clothing (a); another neceſ- 


ſary appendage: of life, and in which we have plain 
tokens of the Creator's art, manifeſted in theſe two 


I particulars ; the ſuitableneſs of- animals clothing to 
| their place and occaſions; and the garniture and 
beauty thereof. d | 


J. The clothing of animals is ſuited to their place 
of abode, and occaſions there; a manifeſt act of de- 


f ſign and ſkill. For, if there was a poſſibility, that 


animals could have been accoutred any other way, 


than by God that made them, it muſt needs have 


come to paſs, that their clothing would have been at 


all adventures, or all made the ſame mode and way, 
or ſome of it, at leaſt, inconvenient and unſuitable. 
But, on the contrary, we find all is curious and com- 
Wplete, nothing too much, nothing too little, nothing 
Ebungling, nothing but what will bear the ſcrutiny of 
the moſt exquiſite artiſt; yea, and fo far out-do' his 


beſt ſkill, that his moſt exquiſite imitations, even of 
the meaneſt hair, feather, ſcale, or ſhell, will be 


bound only as ſo many ugly, ill-made blunders and 


(s) Concerning the clothing of animals, Ariſtotle obſerves, 
* That ſuch animals have hair as go on feet, and are viviparous; 
and that ſuch are covered with a ſhell, as go on feet, and are 
© oviparous.” Hilt. Anim. J. 3. c. x9, | | 
| 1 3 
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botches, when ſtrictly brought to the teſt of god 
glaſſes. But we ſhall find an example remarkable 
enough in the preſent caſe, if we only compare the 
beſt of clothing which man makes for himſelf, with 


C 

that given by the Creator for the covering of the ir. f 
rational creatures, of which it may be ſaid, as our r 
Saviour doth of the flowers of the field, Matth. vi. tl 
29. That even Solomon in all his glory, was not e 
© arrayed like one of theſe.” fe 


But let us come to particulars, and conſider the f 


'@ a MM A A a 


ſuitableneſs of the different method the Creator hath N h 
taken in the clothing of man, and of the irrational h 
animals. This Pliny (6) pathetically laments, and 
ſays, It is hard to jadge, whether nature hath been We Hig 
E a kinder parent, or more cruel ſtepmother to man. 
\ ; n 5 f 
For, ſays he, of all creatures, he alone is covered WF « 
with other riches; whereas nature hath given vai. " 
ous clothing to other animals, ſhells, hides, prickles . 
ſhag, briſtles, hair, down, quills, ſcales, fleeces; © 
and trees ſhe hath fenced with a bark or two 2. 2 
gainſt the injuries of cold and heat. Only poor be, 
naked man, ſays he, is in the day of his birth caf « ( 
into the wide world, to immediate crying and "y 
0 
(4) © Cvjus [hominis] cauſa videtur cuncta alia genuiſſe natun, | 10 
© magna et ſacva mercede contra tanta ſua munera : ut non ſt Ih 
c ſatis aeſtimare, parens melior homini, an triſtior noverca fuerit __ 
© Ante omnia vnum animantium cunctorum alienis velat opibus: | of 
* caeteris varia tegumenta tribuit, teſtas, cortices, coria, ſpin | hig 
© villos, ſetas, pilos, plumam, pennas, ſquamas, vellera. Tru par 
cos etiam arboreſque cortice, interdum gemino, à frigoribus | Wie 
E et calore tutata eſt. Hominem tantum nudum, et in nuda hv pie 
mo, 'netali die abjicit ad vagitus ſtatim et ploratum, nullumque un 
tot animalium aliud ad lacrymas, et has protinus vitae principio. 2 t 
Plin. Nat. Hiſt. l. 7. Proem. | « t 
Let Seneca anſwer this complaint of Pliny, although perhaps winks 
What he faith might be more properly noted in another place: the 
+ Quiſquis es iniquus aeſtimator ſortis humanae, cogita quanta uo alſo 
bis tribuerit parens noſter, quanto valentiora animalia ſub j- be 
* gum miſerimus, quanto velociora aſſequamur, quam nibil it in; 
© mortale non ſub ictu noſt ro poſitum. Tot virtutes accepimu e c 
© tot artes, animum denique cui nihil non eodem quo intendit . cov 


memo pervium cf}, ſideribus velocie rem, etc. Sen. de Bu Wl 
I. 2. c. 29. | : 


z 
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« ſqualling ; and none of all creatures beſides ſo ſoon 
« to tears in the very beginning of their life. 

But here we have a manifeſt demonſtration of the 
care and wiſdom of God towards his creatures; that 
ſuch ſhould come into the world with their bodies 
ready furniſned and accommodated, who had nei- 
ther reaſon nor forecaſt to contrive, nor parts adapt - 
ed to the artifices and workmanſhip of clothing; but 
for man, he being endowed with the tranſcending 
faculty of reaſon, and thereby made able to help 
himſelf, by having thoughts to contrive, and withal 
hands to effect, and ſufficient materials (c) afforded 


(c) © Mirantur plurimi-quomodo tute, et ſane vivant homines 
ein horrendis frigoribus plagae - ſeptentrionalis ; 'hancque levem 
©-quacſtionem ultra 30 annos audieram in Italia, praeſertim ab 
« Xthiopibus, et Indis, quibus oneroſus videtur veltitus ſubzona 
* torrida——Quibus reſpondetur;,—gaudet Indus 'multiplici plu- 
marum genere, magis forſan pro tegumento, quam neceſlitate 2 
« rurſus Scytha villoſo veſtitu . Ita ſub polo arctico ad verſus 
aſperrimas hyemes—opportuna remedia faciliter adminiſt rat ¶ na- 
© tura}, ligna videlicet in maxima copia, et leviſſimo pretio, et 
« demum pelles diverſorum animalium, tam ſylveſtrium quam do- 
meſticorum.“ Then he gives a catalogue of them, and faith, 
Quorum omnium experti pellifices ita ingenioſe*noverunt mix- 


= * turas componere, ut pulcherrimum decorem oſtendat varietas, 


et callidiſſimum fomentum adjuncta mollities.“ Ol. Mag. Hiſt. 


| | J. 6. c. 20. 


To this guard againſt the cold, namely, of fire and clothing, 


I hope the reader will excuſe me, if I take this opportunity of 


adding ſome other defenſatives, nature, or rather the grcat Author 
of nature, bath afforded theſe northern regions : ſuch are their 


high mountains, abounding, as OL Magnus faith, through all 


parts; alſo their numerous woods, which, beſides their fire, Yo, 


Wich the mountains, ſerye as excellent ſcreens againſt the cold 


© piercing air, and winds. Their prodigious quantities of mine rals, 


and metals, alſo afforg heat, and warm vapours. *«Minerae ſepten- 
trionalium regionum ſatis multae, magnae, diverſae, ei opulen- 


* tae ſunt,” ſaith the fame curious, and, for his time, learned 
archbiſhop, l. 6. c. 1. and in other places. And for the warmth 
they afford, the volcanos of thoſe parts are an evidence; as are 
alſo their terrible thunder and lightning, which are obſerved to 
be the molt ſevere and miſchievous in their metalline mountains, 
in which large herds of cattle are ſometimes deſtroyed; the rocks 

fo rent and ſhattered, that new veins of ſilver are thereby diſ- 
covered; and a troubleſome kind of quinſy is produced in their 


throats, by the ſtench, and poiſonous nature of the ſulphure ots 
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various trees and plants: man, I ſay, having all this 


not only as the mere ſetting forth his care and kind. 


Germany, France, Denmark yea, the more ſoutherly region 


the earth be warm, it is exceſſively cold above, ſo as to freer 


+ 9 arma, illa ei ſola ſemper adeſſent, ita et ſi artem aliquam na 


224 Animal CLoTHING. N Boox IV. { 
him from the ſkins and fleeces of animals, and from 


proviſion made for him, therefore the Creator hath 
wiſely made him naked, and left him to ſhift fo 
himſelf, being ſo well able to help himſelf. 

And a notable act this is of the wiſdom of God. 


neſs to them that moſt needed his help, the helplej 
irrational animals, and in his not over-doing his 
work ; but alſo as it is moſt agreeable to the nature 
and ſtate of man (d), both on natural and political 
accounts. That man ſhould clothe himſelf, is moſt 
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vapours, which they diſſolve, by drinking warm beer and butter 
together, as Olaus tells us in the ſame book, chap. 11. 

To all which defenſatives I ſhall in the laſt place add, the warn 
vapours of their lakes, (ſome of which are prodigiovuſly large, 
of 130 Italian miles in length, and not much leſs in breadth); zl. 
ſo of their rivers, eſpecially the vapours which ariſe from the ſe 
Of which guard againſt ſevere cold, we have lately had a convin 
eing proof in the great froſt. in x708, wherein, when England 


of Italy, Switzerland, and other parts, ſuffered ſeverely, Scot 
Jand and Ireland felt very little of it hardly more than in other 
winters; of the particulars of which, having given an account in 
the Phil. Tranſ. No 324 I ſhall thither refer the reader. But, 


it ſeems, this is what doth ordinarily befal thoſe northern parts; 


particularly the iſlands of Orkney, of which the learned Dr Wal. eor 
lace gives this account: Here the winters are 13 more . x. 
© ſubject to rain than ſnow; nor doth the froſt and ſnow continue (4) 
© ſo long here as in other parts of Scotland; but the wind in the hat 
mean time will often blow very boiſterouſly ; and it rains ſone- led. 
© times, not by drops, but by ſpouts of water, as if whole cloud {iWatio! 
© fell down at once. In the year 1680, in the month of Jun, bat, 
© after great thunder, there fell flakes of ice near a foot thick ut 


Wall. Account of Orkney, chap. 1. p 4 From which laſt pi 
ſage I obſerve, that although in thoſe parts, the atmoſphere nen 


ſome of thoſe ſpouts of water in their deſcent, into ſuch great 
and almoſt incredible, maſſes of hail. And whence can thi 
warmth proceed, but from the earth, or ſea, emitting heat ſif. 
ficient to ſtave off the cold above? Conſult book ii. chap. 5 


note (J), p. 77. . | a 
(4) Sicut enim ſi innata ſibi [i. e. homini] aliqua habertt 


* tura fortitus eſſent, reliquas ſane non haberet. Quia vero © Wa 
© melins erat omnibus ar mis omnibuſque artibus uti, neuuus BR 
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agreeable to his nature, particularly, among other 
things, as being moſt ſalutary, and moſt ſuitable to 
his affairs. For, by this means, man can adapt his 
clothing to all ſeaſons, to all climates, to this, or 
to any bufineſs. He can hereby keep himſelf ſweet 


I by this method of clothing, with the natural texture 


of health, namely, inſenfible perſpiration (e), is per- 
formed, at leaſt greatly promoted, without which an 
human body would be ſoon overrun with diſeaſes. 

In the next place, there are good political reaſons 
for man's clothing himſelf; inaſmuch as his indu- 
ſtry is hereby employed in the exerciſes of his art and 
BS ingenuity; his diligence and care are exerted in keeping 
ES himſelf iweet, cleanly, and neat ; many callings and 
ways of life ariſe from thence; and, to name no more, 
Ihe ranks and degrees of men are hereby, in fome 
EE meaſure, rendered viſible to others, in the ſeveral 
nations of the earth. : = 
= Thus it is manifeſtly beſt,for man, that he ſhould 
lothe himſelf. | 


1. c. 4. 
ee) Concerning inſenſible perſpiration, Sanctorius obſerves, 
at it much exceeds all the fenſible put together. De Stat. 
led. Aph. 4 That as much is evacuated by inſenſible perſpi- 
Nation in one day, as is by ſtool in fourteen days: particularly, 
at, in a [night's time, about fixteen ounces is commonly ſent 
ut by urine, four ounces by ſtool; but above forty ounces by 
Wnſcnſible perſpiration. Aphor. 59. 60. That if a man eats and 
rinks eight pounds in a day, five pounds of it is ſpent in inſen- 
ble perſpiration. Sect. 1. Aph 6. And as to the times, Be 
aith, Ab aſſumpto cibo 5 horis rth circiter perſpirabilis=—exhalare 
ſolet, a 5a ad 1 2am 3 lb circiter ; a 12a ad 16am vix ſelibram.“ 
ph 56. 3 5 
And as to the wonderful benefits of inſenſible perſpiration, 
ey are abiindantly- demonſtrated by the ſame learned perſon, 
Pei ſupra; as alſo by Borelli in his ſecond part, De Mor. Animal, 
Wrop- 168. | who faith, , Neceſſaria eſt iuſenhbilis tranſpirktio, 
Nut vita animalis conſervetur. 


4 
4 
I 


of his ſkin adapted to it, it is that the grand means 


But for the poor ſhiſtleſs irrationals, -it is a prodi - 


— 


and clean, fence off many injuries; but above all, 


eorum 2 natura ipſi propterea datum eſt. Gal. de Uſu Part. 


r 28 


pI. SM DC C_— 5 1 
Pa A — 


by 
7 { 
* 1 
Us . 
18 
542 ; 
[HD See | 
4&3 L 
# i [ie 
þ J # 
1 
* AH 
"4 4 . — 
10 Ar: 
ö if 1 if oF} 
| ll * by 
i: G 1 
1 Z 
{ & » 3 
; : = 14 
4 
21 ! 1 
586 
* o 
g * 1 1 
i 7 * 
* N 
q A 
« | | 


— 2: 225% - 20007 


FP 
ea —— 


wo a” 


HIKES Oe — 2 
e — 


— b — LE 
re” Re A Rr TE) 


* 2 RA 


e — 5 ein „ Acne Nous * 20 4 1 2 I * 
— r 8 h 5 . ; 0 2: 
— — Sa * ” oF. — Pon 2 — 56 hes 2 ACORN, 2 pv p 
aca « A aca a * w_ N POR - o * ae e e e ag + 2 » — 
one — nn PT ot SER &” ©. + 5p. = —_ 
i — — IS "ey 1 2 „ 244 AN e * <4 > 
* þ — N —— . 


” <_ 
333 


r 
— 


— nr oc os ee 6. 
— — a iy. 4 0 * 
n 


- 1 
—ä— 2 
Wa. Ru 


« 
n 
. 


——— > 
— 


22 


WT” wo” > be 
r 


— 


r 


1 
3 
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gious act of the great Creator's indulgence, that they 
are all ready furniſhed with ſuch clothing, as is pro. 
per to their place and buſineſs (7). Some covered 
with hair (g), ſome with feathers (þ), ſome with ſcales, 


(f) * Animantium vero quanta varietas eſt! Quanta ad eam 
rem vis, ut in ſuo quaeque genere permaneant ! Quarum alia 
' © coriis tectae ſunt, aliae villis veſtitae, aliae ſpinis hirſutae: 
© pluma alizs, alias ſhuama videmus obductas, alias eſſe corniby 
T armatas, alias habere effugia pennarum.* Cic. de Nat. Deer 

2. C. 47. g | 

(2) From Malpigbi's curious obſervations of the hair, I ſhall 
note three things: 1. Their ſtruQure is fiſtulous, or tubular; which 
hath long been a doubt among the curious. Fiſtuloſum [eſſe 
© pilum] demonſtrat luſtratio pilorum a cauda et collo equorun, 
© etc-—praccipue ſetarum apri, quae patentiorem ex fiſtulis com. 
© poſitienem exhibent. Eſt autem dictus apri pilus cylindricun 
corpus quaſi! diaphanum—fiſtularum aggere conflatum, et ſpecien 
© columnaec ſtriatae prae ſe fert. Componentes filiulae-in gyrun 
« fituatac in apice patentiores redduntur; nam hians pilus in ge- 
minas dividitur partes, et componentes minimae fiſtulae—libe 
© riores redditae manifeſtantur, ita ut enumerari poſſint; has a. 
© tem 20, et ultra numeravi—=Expoſitae fiſtulae - tubuloſae ſunt, 
et frequcntibus tunicis tranſverſaliter ſituatis, veluti valyulis 
« pollent. Et quoniam ſpinae, in erinaceis praecipue, etc. ni 
© aliud ſunt, quam duri et rigidi pili, ideo,“ etc. And then he 
deſcribes the hedgehog's ſpines, in which thoſe tubes manifeſtly 
appear; together with medullary valves and cells; not inclegant 
which he hath figured in tab. 16. at the end of his works. 1 

That which this ſagacions, and not enough to be commended We 6 
obſerver, took notice of in the ſtructure of hair, and its r 8 
rity to the ſpines, I have myſelf obſerved, in ſome meaſure to Wa 


be true, in the hair of cats, rats, mice, and divers other + Wi TA 
nimals; which look very prettily when viewed with a good m. iche 
croſcope. The hair of a mouſe, the moſt tranſparent of any! ag 
have viewed, ſeems to be one ſingle tranſparent tube, with: air 
2 made up of a fibrous ſubſtance, running in dark lines; 1 oya 
ſome hairs tranſverſly, in others ſpirally, as in Fig. 14, 15, 15 ait: 
I7. Theſe darker medullary parts, or lines, I bave obſerve, met 


are no other than ſmall fibres convolved round, and lying cloſet 
together than in other parts of the hair. They run from tht 


bottom to the top of the hair; and, I imagine, ſerve to tit * 

| gw evacuation of ſome humour out of the body ; perhaps, tit onte 
air ſerves as well for the inſenſible perſpiration of hairy animals, 1 

to fence againſt cold and wet. In Fig. 14, 16. is repreſented tht ater: 
hair of a mouſe, as it appears through a ſmall magnifier ; a py 0 
in Fig. 15, x7. as it appears when viewed with a larger magniher s eh 
d b 


of on another review, I imagine, that although in Fig. 14 ' Wal 
the dark parts of the pith ſeem to be tranſverſe, that they, a5 " be air 
as in the two other figures, run round in a ſcrew-like faſhion. | 


(5) See book vii. chap. 1. note (4), and (e). 
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S ſome with ſhells (i), ſome only ſkin, and ſome with 
firm and ſtout armature:allnicely accommodated to the 
there (&). To quadrupeds hair is a commodious 
their ſkin, fitteth them for all weathers to lie on the 


ground, and to do the offices of man: and the thick 
and warm furs and fleeces of others are not only a 


good defenſative againſt the cold and wet; but alſo 
a ſoft bed to repoſe themſelves in; and to many of 
them a comfortable covering, to nurſe and cheriſh- 


their tender young. S en | 9 3 
And as hair to quadrupeds, ſo feathers are as 
commodious a dreſs to ſuch as fly in the air, to birds, 
and ſome inſects; not only a good guard againſt wet 
and cold, and a comfortable covering to ſuch as hatch 


and brood their yeung; but alſo moſt commodious 


for their flight. To which purpoſe they are nicely 
and neatly placed every where on the body, to give 
them an eaſy paſſage through the air (/), and to aſſiſt 

in the wafting their body through that thin medium. 


%) See chap. 14. note (c). | | 

(t) It is a ſign ſome wiſe Artiſt was a contriver of the cloth» 
rg of animals, not only as their clothing varies, as their way of 
iving doth; but alſo becauſe every part of their bodies is fur- 
iſhed with proper ſeitable clothing. Thus divers animals, that 
zve their bodies covered for the moſt. part with ſhort, ſmooth 
air, have ſome parts left naked, where hair would be an an- 
Woyance; and ſome. parts beſet with long hair, as the mane and 
ail; and ſome with ſtiff, ſtrong briſtles, as about the noſe; and 
Wometimes within the noſtrils, to guard off, or give warning of 

nnoyances. . 


n cloſe and neat order, and withal preened and dreſſed by the 
ontents of the oil-bay, afford as eaſy a paſſage through the air, 
a boat new cleaned and dreſſed finds in its paſſage through the 


ny other way, (as they would have been, had they been placed 
Wy chance, or without art), they would then have gathered air, 
ad been a great incumbrance to the paſſage of the body through 
e air. See book vii. chap. 1, note 0 | 25 


element in which the creature liveth, and its occafions 


! | clothing; which, together with the apt texture of 


For which ſervice, how curious is their texture for 


b | ightneſs, and withal for ſtrength ! Hollow and thin 


) The feathers being placed from the head towards the tail, 


Waters. Whereas, were the feathers placed the contrary, or 
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for lightneſs, but withal, context and firm for ſtrength, : 
And where it is neceſſary they ſhould be filled, what 1 
a light and ſtrong, medullary ſubſtance is it they are 
filed with + By which curious eontrivances, even 
the very heavieſt parts made for ſtrength, are ſo far t 


from being a load to the body, that they rather aſſiſt t 
in making it light and buoyant, and capacitate it for v 
| flight. But for the vanes, the lighteſt part of the p o 
{1 feather, how- curiouſly are they wrought with ca» Wl © 
4 pillary filaments. neatly interwoven together (n), WF ©! 
1 whereby they are not only light, but alſo ſufficiently Je 
33 cloſe and ſtrong, to keep the body warm, and guard 
4 it againſt the injuries of weather, and withal, 0% * 
1 impower the wings, like ſo many ſails, to make Wi th 
4 ſtrong impulſes upon the air in their flight (). 
| Thus curious, thus artificial, thus commodious is ch 
the clothing of beaſts and birds! concerning which, {MW 
more in its proper place. Wt 
And no leſs might I ſhew 'that- of reptiles and ele 
fiſhes (o) to be, if it was convenient to enlarge upon the 
this branch of the Creator's work. How well adapt. thi 
ed are the annuli of ſome reptiles, and the contor- WW fir 
tions of the/ſkin- of others, not only to fence the body _ 
- ſufficiently againſt” outward injuries, but to enable — 
them to creep, to perforate the earth (y)! and, in if 
(mn) In book vii. chap. 1. note (e), there is a particular account on 
of the meehaniſm of their vanes, from ſome nice microſcopict E y 
obſervations, and therefore I ſhall take no farther notice of i ſpec 
here. | | 3 
(=) Vide Borell. de Mot. Animal. Prop. 182. vol. 1. A 
(2) See book ix. : | . 
/) For a ſample of this branch of my ſurvey, let us chuſ ae 
the teguments of earth- worms, which we ſhall find completely 
adapted to their way of life and motion, being made in the mol 0 
eomplete- manner poſſible for terebrating the earth, and creepiſ (r 
where their occaſions lead them: for their body is made througt 1 
out of ſmall rings, and theſe rings have a curious apparatus of mul plea 
cles, enabling thoſe creatures with great ſtrength to dilate, & Tells 
tend, or contract their annuli, and whole body; thoſe annul pier 
alſo are each of them armed with ſmall, ſtiff ſharp beards, ® put 
prickles, which they can open, to lay hold on, or ſhut up. cbt of th 


to their body: and laſtly, under the ſkin there lies a ſlimy juich 
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a word, to perform all the offices of their reptile ſtate, 
much better than any other tegument of the body 
would do! And the ſame might be ſaid of the co- 
vering of the inhabitants of the waters, particularly 
the ſhells of ſome, which are a ſtrong guard to the 


tender body that is within, and conſiſtent enough 


= with their flower motion; and the ſcales and ſkins 
of others, affoi ding them an eaſy and ſwift paſſage 
S through the waters. But it may be ſufficient to give 
only a hint of theſe things, which more properly be- 
long to another place. - e | 

f Thus bath -the indulgent Creator furniſhed the 
whole animal world with convenient, ſuitable clo- 
ching. 4 . | 

'F 11. Let us, in the next place, take a ſhort. view of 
che garniture (2), and beauty thereof. And here 
ve ſhall thus far, at leaſt, deſcry it to be beautiful; 


that it is complete and workman- like. Even the 


J clothing of the moſt ſordid animals, thoſe that are 


the leaſt beautified with colours, or rather whoſe clo- 


thing may regrate the eye (7); yet when we come 


ſtrictly to view them, and ſeriouſly conſider the nice 


mechaniſm of one-part, the admirable texture of an- 
other, and the exact ſymmetry of the whole; we 
diſcern ſuch ſtrokes of inimitable ſkill, ſuch incompa- 


that they emit, as occaſion is, at certain perforations between 
W the annuli, to lubricate the body, and facilitate their paſſage in- 
to the earth. By all which-means they are enabled, with great 
WE ſpecd, caſe, and ſafety, to thruſt and wedge themſelves into the 
earth, which they. could not do, had their bodies been covered 
with hair, feathers, ſcales, or ſuch like clothing of the other 
{creatures, See more concering this animal, book ix. chap. 1. 


note (4). | 


(4) Ariſtotle, in his Hiſt, Anim. I. 3. e. 12. names ſeveral rivers, 
that by being drank of, change the colour of the hair. 
(7) For an example, let us take the clothing of the tortoiſe and 


| viper; becauſe, by an incurious view, it rather regrateth, than 


pleaſeth the eye: but yet, by an accurate ſurvey, we find the 
bells ef the former, and the ſcales of the latter, to be a curious 
piece of mechaniſm, neatly made, and ſo completely, and well 
put and tacked together, as to exceed any human compoſufes 
of the latter; ſee more in book ix. chap. 1. note (c). 
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rable curioſity, that we may ſay with Solomon, Eccl. 
311. 11. [God] hath made every thing beautiful in 
%%% 

But for a farther demonſtration of the ſuper- emi. 
nent dexterity of his almighty hand, he hath been 
pleaſed, as it were on purpoſe, to give ſurpriſing 
beauties to divers kinds of animals. What radiant 
colours are many of them, particularly ſome birds 
and inſects (/), bedecked with! What a prodigious 
combination is there often of theſe, yea, how nice 
an air frequently of meaner colours (4), as to capti- 


vate the eye of all beholders, and exceed the dexte. : 
Jity of the moſt exquiſite pencil to copy! a 
And now, when we thus find a whole world of a 
animals, clothed in the wiſeſt manner, the moſt t 
ſuitable to the element in which they live, the place ö 
in which they reſide, and their ſtate and occaſions WW 3 
there ; when thoſe that are able to ſhift for themſelves, 
are left to their own diſcretion and diligence, but 1 y 
the helpleſs well accoutered and provided for; when 
ſuch incomparable ſtrokes of art and workmanſhip WM 
RE * = LW. . . N 
appear in all, and ſuch inimitable glories and beau - 
ties in the clothing of others; who can with the My 
"greateſt obſtinacy and prejudice deny this to be Gods þ 
 handy-work ? The gaudy, or even the meaneſt appa- Wi F 
rel, which man provideth for himſelf, we readily WM þ 
enough own to be the contrivance, the work of man: by 
and ſhall we deny the clothing of all the animal world 8 e 
beſides (which infinitely ſurpaſſeth all the robes of WM © 
earthly majeſty 3 ſhall we, dare we, deny that) to be f. 
Y it would be endleſs to enter into the particulars of tie (RM vi 
beautiful birds and inſets of our European parts; but eſpecia- WW He 
ly thoſe inhabiting the countries between the tropics, which at Wn a8 
obſerved as much to exceed our birds in their colours, as ours Wl 
do theirs in their ſinging. | = ty 
(4) The wryneck, at a diſtance, is a bird of mean colour; ver 
ther are indeed its colours radiant, or beautiful, fingly conſider fri 
ed: but when it is in the band, we ſee its light and darker co- Wl ha 
lours ſo curioufly mixed together, as to give the bird a ſurpriſing 3 bu 
beauty, The ſame is alſo obſervable in many inſecis, particular Wi 
pf the phalacna kind, | | ron £3018 4 | ; 
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the work of any thing leſs than of an infinite, intel- 1 
ligent Being, whoſe art and power are equal to ſuch 1 


glorious work ! 7 110 4 
| HOY. Pb; $14 a | i 


4 
CH AP. XH. 140 


Of the Ho Uusts and HaBITATION of Animals. 1 


H AVING, in the laſt chapter, as briefly as well wot 
L I could, ſurveyed the clothing of animals, 1 ſhall -if ſl | 
in this take a view of their houſes, neſts, their cells We 
and habitations, another thing no leſs neceſſary to Wi 
their well-being than the laſt; and in which the e 
great Creator hath likewiſe ſignalized his care and Wi ' 
ſkill, by giving animals an architectonic faculty, to | LT | 
build themſelves convenient places of retirement, in l 
which to repoſe and ſecure themſelves, and to nurſe 9 
= up their young. %%%. . 
And here, as before, we may conſider the caſe of Wt 
man, and that of the irrational animals. Man ha- # ' 
ving, as I ſaid, the gift of reaſon and underſtanding, 1 
is able to ſhift for himſelf, to contrive and build, ass 
his pleaſure leads him, and his abilities will admit of. #4 
From the meaneſt huts and cottages, he. can erect . 
himſelf ſtately buildings, bedeck them with exquiſite 18 
arts of architecture, painting, and other garniture; 1 
ennoble them, and render them delightful with ple 
ſant gardens, fountains, avenues, and what not. ; 7/30 
For man therefore the Creator hath abundantly pro- bs | 
W vided in this reſpect, by giving him an ability to 1 
help himſelf. And a wiſe proviſion this is, inaſmuch 11 
sas it is an excellent exerciſe of the wit, the ingenui- 1 
ty, the induſtry, and care of man. | 0 |; 4 
But ſince ingenuity, without materials, would be 
WW fruitleſs, the materials therefore which the Creator Bl 
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building, deſerve our notice. The great varieties of 1 
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} trees (a), earth, ſtones, and plants, anſwering every 
* occaſion and purpoſe of man for this uſe, in all age 
4 and places all the world over, is a great act of the 
5 Creator's goodneſs; as manifeſting, that ſince he hag 

1 left man to ſhift for himſelf, it ſhould not be without . 

. ſufficient helps to enable him to do ſa, if he would 3 

[ but make uſe of them, and the ſenſe and reaſon which PB 

| God hath given him. 3 | KF 

Thus ſufficient proviſion is made for the habitation 1 

of man. : 5 ' t 

And no leſs ſhall we find is made for the .reſt of t 

the creatures; who, although they want the power of 2 

reaſon to vary their methods, and cannot add to, n 

or diminiſh from, or any way make improvements tl 

upon their natural way, yet we find that natural in. | C 

ſtin& which the Creator's infinite underſtanding hath b 
imprinted in them, to be abundantly ſufficient, nay, 

in all probability, the very beſt or only method they A 

can take, or that can be invented, for the teſpective 5 

uſe and purpoſe of each peculiar ſpecies of ani. * 

mals (5). It ſome creatures make their neſts in | wi 

houſes, ſome in trees, ſome in ſhrubs, ſome in | _ 

the earth (c), ſome in ſtone, ſome in the waters, tha 

„ i > Mio | nel 

8 | ——D ant utile lignum bat 

Navigiis pinos, domibus cedroſque, cupreſſoſque: | hat 

Hine radios trivere rotis, hinc tympans plaultris C 

Agricolae, et pandas ratibus poſuere carinas. | not 

Viminibus ſalices foecundae, frondibus ulmi; vit 

At myrtus validis haſtilibus, et bona bello " te 

Cornus ; Ityracos taxi torquentur in arcus. * fþ 

Nec tiliae leves, aut torno raſile buxum, > 150 1 

Non formam accipiunt, ferroque cavantur acuto : re th 

Necnon et torrentem undam levis innatat alnus 11 

Miffa Pado : necnon et apes examina condunt add 

Corticibuſque cavis, vitioſaeque illicis' alveo.1 df t 

| Tod Virg : Georg. I. 2+ carm» 44> jonly 

(b) See chap. 15. and book viii..chap. 6. SET mg 

(e) Many of the veſpae ichneumones are remarkable enough eart! 

for their nidification and proviſion for their young. Thoſe thut (45 

build in earth (which commonly have golden and black ring their 

round their alvi) having lined the little cells they have perforz Ac. 

ted, lay the rein their eggs, and then carry into them magęgot qu: 

from the leaves of trees, and feal them up cloſe and ncatly * fo] 


* 
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ſome here, and ſome there, or have none at all; F| 4 

et we find, that that place, that method of ni- 5 if 
dification, doth abundantly-anſwer the creatures uſe 
and occaſions. - They can there ſufficiently and well! . 
repoſe, and ſecure themſelves, lay, and breed up In 0 x 
their young. We are ſo far from diſcovering any in- Wl i 
convenience in any of their reſpective ways, from © Wh! 
perceiving any loſs befal the ſpecies, any decay, any Wt! 
periſhing of their young; that, in all probability, on 1 f 
the contrary, in that particular way, they better = 
thrive, are more ſecure, and better able to ſhift for, Ul, | 
and help themſelves. If, for inſtance, ſome beaſts. 1 


make to themſelves no habitation, but lie abroad in 
the open air, and there produce their young; in this. 
| caſe we find there is no need it ſhould be otherwiſe, 
by reaſon they are either taken care of by man (d), 
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And another ichneumon, more of the veſpa than muſca-ichneu- 
mon kind, (having a little ſting in its tail, of a black colour), 

| gave me the pleaſure, one ſummer, of ſeeing it build its neſt in 

W a little hole in my ſtudy-window. This cell was coated about 
with an odoriferous, reſinous gum, collected, I ſuppoſe,. from 
fome fir-trees near; after which it laid two eggs, I think the 
number was, and then carried in divers maggots, ſome bigger 
than itfelf. Thefe it very ſagaciouſly ſealed cloſe up into the 
neſt, leaving them there, doubtleſs, partly to aſſiſt the incu 
bation ; and eſpecially for food to the future young, when 

hatched. _ | | | | 

Of this artifice of theſe ichneumons, Ariſtotle himſelf takes 
notice, (but t believe he was ſcarce aware of the eggs ſealed up 
with the ſpiders.) O. 5 Zpixes Iyrymover xnaxvicevcr, etc. © Ay 
to the veſpae, called ichneumones, leſs than others, they kill 

[* ſpiders, and carry them into their holes, and heaving ſealed 
them up with dirt, they therein hatch, and produce thoſe of 

the ſame kind.“ Hiſt. Anim. I. 5. c. 20. . 

To what hath been ſaid about theſe ichneumon waſps, I ſhall 
add one obſer vation more, concerning the providential ſtructure 
of their mouth in every of their tribes, viz. their jaws are not 
only very ſtrong, but nicely ſized, curved, and placed for gnaw- 
ing and- ſcraping thoſe eomplete little holes they perforate in 

earth, wood, yea, in ſtone itſelf. 5 | | 

(2) Tully having ſpoken of the care of ſome animals towards 

their young, by 'which they are nurſed and brought up, faith, 

* Accidit' etiam, ad nonnullorum animantium, et earum rerum 

© quas terra gignit, conſervationem, et ſalvtem, hominum etiam 

* lolertia et diligentia, _ multae et pecudes, et ſtirpes ſunt, 

| 3 


r FD — * 


2 
1 
14 


+3 
154 
+ 
2 
J 
"4 
q y 
1 
1 
. 
7 


— 1 
1 
—— 
" 


— — * = 
> 8 FEED UG 
ws * <>; 2 =_ 
ve * hed A — 
— __——— 3 Jos „ 3 1 = = — 2 
= o_ r n 3 7 n 0 32 fo: "_ > 88 K 2 "Ix PL TEST — 77 
4 5 > — 2 n r "4 3 _ "OS: i * =" 4 , 1 * b - — 7 -, 7 y i — . __ 
n pu SIR : — —— R 6 * 9 "XS N r = * ln —-=_ : 4 n * 
: — — — 5 * — CI a ” N * n — — = : * — — — — * — 3 * > 3 4 - * — A * _ 
. * 7 d LS; b — : EY Boe ono er eas” AY — 88 
— an . GE: 
* 
8 . 
4 


42 
* — 2— - 
* 3 


or in no danger, as other creatures, from abroad. 


* 
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If others repoſit their young in holes (e) and dens, 


and ſecure themſelves alſo therein, it is, becauſe ſuch 


guard, ſuch ſecurity, is wanting, their lives being 


Fought either by the hoſtility of man, or to ſatisfy the 
_ appetite of rapacious creatures (7) If among birds, 
ſome build their neſts cloſe, fome open, ſome with 


this, ſome with another material, ſome in houſe, 
ſome in trees, ſome on the ground (g), ſome on rocks 
and crags on high, (of which God himſelt hath 
given an inftance in the eagle, Job xxxix. 27, 
28.) And ſo among the inſet and reptile kinds, if 
ſome repoſit their eggs or young in the earth, 


ſome in wood, fome in ſtone, ſome on one kind of Wi - 
plant, ſome on another, ſome in warm and dry pla-. WWF ; 
ces, ſome in the water, and moiſt places, and ſome ii 
their own bodies only, as ſhall be ſhewn in proper : 
place; in all theſe caſes it is, in all probability, the t 
eſt or only method the animal can take for the : 

hatching, and production of its young, for their ſup- Wl 
plies, ſafety, or ſome other main point of their being f 
: | a 
quae ſine procuratione hominum ſalvae eſſe non poſſunt.“ Ci. tr 

de Nat. Deor. I. 2. c. 52. | | 

(e) Prov. xxx. 26. © The conies are but a feeble folk, yet mike 2 
© they their houſes in the rocks.“ | E: 
(f) See note (/), f. 236. | 7 d 
(2) It is a notable inſtinct which Ol. Magnus tells of the gall 11 
ſylveſtres, in his northern country, ſo ſecure themſelves again 
the cold and ſtorms of the winter. Cum nivis inſtar colliun | W 

© terrac ſuperficiem ubique cooperiunt, ramaſqns arborum diutiu | 

_ © deprimunt et condenſant, certos fructus betulae arboris—in for- 
ma longi piperis vorant, et glutiunt indigeſtos ; idque tanti re 
« ayiditate, ac quantitate, ut repletum guttur toto corpore mv ne &,, 
© appareat. Deinde partitis agminibus ſeſe inter medios niviun Re « ; 
© colles immergunt, pracſertim, in Jan. Febr. Martio, quad e 
ni ves ut turbines, typhones, vel tempeſtates graviſſi mae e nb 1 f 
bibus deſcendunt- Cumque coopertae ſunt,—certis hebdomad 2 t 
* cibo in gutture collecto, egeſto, et reſumpto vivunt, venaty 1 
© rum canibus non produntur.Quod fi praeſentiunt nivem i ey 
«f, 


© minere majorem, praedicto fructu interum devorato, aliud i. 1 
« miciſium captant, in eague manent eſque ad finem Marti, eie Y 
Ol. Mag. Hiſt, I. 19. c. 33 · . | 6 | 


or well-being. This is manifeſt enough in many 


caſes, and therefore probable in all. It is manifeſt 
that ſuch animals, for inſtance, as breed in the wa- 


ters, (as not only ftſh, but divers inſeQs, and other 


land- animals do), that their young cannot be hatched, 
fed, or nurſed up in any other element. It is mani- 


. feſt alfo, that inſects, which lay their eggs on this, 


and that, and the other agreeable tree, or plant, or 


in fleſh, etc. that it is by that means their young are 


fed and nurſed up. And it is little to be doubted al- 
ſo, but that theſe matrixes may much conduce to the 
maturation and production of the young. And ſo in 
all other the like caſes of nidification, of heat or cold, 
wet or dry, expoſed or open, in all probability this 
is the beſt method for the animal's good, moſt ſalu- 


tary and agreeable to its nature, moit for its fecundi- 


ty, and the continuance and increaſe of its ſpecies ; 


to which every ſpecies of animals is naturally prompt 


and inchned. | . 

Thus admirable is the natural ſagacity and in- 
ſtinct (Y) of the irrational animals in the convenience 
and method of their habitations, And no leſs is it in 


the fabric of them. Their architectonie ſkill, exert- 


ed in the curioſity and dexterity of their works, and 


exceeding the ſkill of man to imitate ; this, I fay, 


deſerves as much or more admiration and praiſe, than 


; that of the moſt exquiſite artiſt among men. For 
& with what inimitable art (i) do theſe poor untaught 


(b) It is a very odd ſtory, (which JI rather mention for the 
reader's diverſion, than for its truth), which Dr Lud. de Beau. 


. fort relates: Vir fide dignus narravit mihi, quod cum ſemel, 
= * animi gratia, nidum aviculae ligno obturaſſet, ſeque occultaſſet, 
= * cupidus videndi, quid in tali occafione praeſtaret; illa cum fru- 


© ſtra ſaepius tentaſſet roſtro illud auferre, caſus admodum _ 
ro 


| © tiens, abiit, et poſt aliquod temporis ſpatium reverſa eſt, ro 

= © gerens plantulam, qua obturamento applicata, paulo poſt, illud 
WW * veluti telum eripuit tanta vi, ut diſpei ſa impetu herbula, occa- 
= © fionem ipfi, ab avicula ejus virtutem diſcendi, praeripuerit.? 
9 | Coſmog. Divina, ſect. 5. Cap. Is Had he told us what the plant 
== was, we might have given better credit to this ſtory. - 


(:) Of the ſubtilty of birds in nidiſication, ſee Plin, Nat. Hifte 
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creatures lay a parcel of rude and ugly ſticks and 
ſtraws, moſs and dirt together, and form them into 
commodious neſts! With what curioſity do they line 
them within, wind and place every hair, feather, or 


a 
lock of wool, to guard the tender bodies of them. 
ſelves, and their young, and to keep them warm! ] 
And with what art and craft do many of them thatch t 
over, and coat their neſts without, to doge and de. 1 
ceive the eye of ſpectators, as well as to guard and 1 
fence againſt the injuries of weather (4)! With wha WWW {7 
prodigious ſubtilty do ſome foreign birds (1) not only 
plar and weave the fibrous parts of vegetables together, v 
and curiouſly tunnel them, and commodiouſly form m 
them into neſts, but alſo artificially ſuſpend them on 
the tender twigs of trees, to keep them out of the 
reach of rapacious animals! ; ; Lo 
(4) Among many inſtances that might be Pye of this ſubtil. Wa a 
ty of birds, and other creatures, that of the long-tailed titmonſe pot 
deſerves obſervation, who, with great art, builds her neſt with any 
moſſes, hair, and the webs of ſpiders, caft out from them when and 


they take their flight; ſee book viii. chap. 5. note (o), with 
which the other materials are ſtrongly tied together. Hz 
ving neatly built, and covered her neſt with theſe materials with- 
out, ſhe thatcheth it on the top with the * muſcus arboreus ramo. 
© ſus,? or ſuch like broad, whitiſh moſs, to keep out rain, and to 
dodge the ſpeQator's eye; and within ſhe lineth it with a great 
number of ſoft feathers, ſo many, that I confeſs I could not but 
admire how ſo ſmall a room could hold them, eſpeeially that they 
eould be laid ſo cloſe and handſomely together, to afford ſufficient 


room for a bird with ſo long a tail, and ſo numerous an iſſue 2 
this bird commonly hath, which Mr Ray ſaith, (Synopſ. Method. tui 
Avium, p. 74. Ova inter omnes aviculas numeroſiſſima ponit! et 
See more of the neſt of this bird, from Aldrovand. in Willugh, pie 
Ornith. p. 243. | BE — du: 
The neſt of the guira tangeima, the icterus minor, and the # ipſ; 
jupujuba, or whatever other name the Ameriean hang: neſß Wl eſſe 
may be called by, are of this kind, Of which ſee Willughby' WS n 
Ornith. lib. 2. cap. s. ſect. 12, 13. Alſo Dr Grew's Muſaenn ſapi 
Reg. Soc, part 1. ſet. 4 cap. 4 Theſe neſts I have diver Wl | fign 
times ſeen, particularly in great perfection in our R. S. repoſitory, (2) 
and in the noble and well furniſhed Muſaeum of my often com. (9) 
mended friend, Sir Hans Sloane; and at the ſame time 1 coull tr) 
not but admire at the neat mechaniſm of them, and the ſagaciij | ( 


of the bird, in hanging them on the twigs of trees, to ſecure iben 
eggs and young from the apes, * 


— 
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And ſo for inſecta, thoſe little, weak; thoſe ten- 


in this buſineſs of nidification! With what great di- 
ligence doth the little bee gather its combs: from va- 
rious trees (n) and flowers, the waſp from ſolid tim- 
ber (2)! And with what prodigious geometrical ſub- 
tilty do thoſe little animals work their deep hexago- 
nal cells, the only proper figure that the beſt mathe- 


ſes (%! With what accuracy do other inſects perfo- 
rate the earth (2), wood, yea, flone itſelf (7)! For 
which ſervice, the complete apparatus of their 
mouths (7), and feet (/), deſerves particular obſer- 


q (n) I mention trees, becauſe I have ſeen bees gather the gum 
of fir-trecs, which at the ſame time gave me the pleaſure of ſeein 
their way of loading their thighs therewith,, performed wit 
W great art and dexterity” _ : | 
WS polts, boards, and ether wood that is dry and ſound; but never 
any that is rotten. Theſe they may be heard to ſcrape and gnaw; 
and what they ſo gnaw off, they heap cloſe. together between 
their chin and fore legs, until they have gatten enough for a bur- 
en, which they then carry away in their mouths,, and make their 
Wcells with. SEO 
= (0). Circular cells would have been the moſt capacious; but 
this would by no means have been a convenient figure, by rea- 
bon much of the room would have been taken up by vacancies 
WhHbetween the circlgs ; therefore it was neceſſary to make uſe of 
Wſome of the rectflinear figures. Among, which only three could 
be of uſe ; of which Pappus Alexandrinus thus diſcourſeth: Cum 
# igitur tres figurac ſunt, quae per ſeipſas locum circa idem punc- 
tum conſiſtentem replere poſſunt, triangulum,, ſcil, quadratum, 
et hexagonum, apes illam, quae ex pluribus angulis conſtat, ſa- 
We picnter delegerunt, utpote ſufpicantes eam 2 mellis capere 
quam utramvis reliquarum. At apes quidem illud tantum Aga 
= iplis utile eſt cognoſcant, viz. hexagonum quadrato et triangulo 
We cife majus, et plus mellis capere poſſe; nimirum aequali materia 
in conſtructionem uniuſcujuſque conſumpta. Nos vero qui plus 
| fapientiac quam apes habere profitemvr, liquid etiam magis in- 
ſigne. inveſtigabimus.? Collect. Matth. I. 5. Re; 
| (7) See before note (c), p. 232. | ; 
(] See chap. rr. note (v), p. 201. 
) See chap. 11. note (u), p. 201. x 3 | 
| (/) Among many examples, the legs and feet of the mole- 
ricket (gryllotalpa) are very remarkable, The fore legs are very 
rawny and ſtrong ; and the feet armed each with four flat ſtrong 


der creatures; yet, what admirable artiſts are they 


W matician could chuſe for ſuch a combination of hou- 


(2) Waſps, at their firſt coming, may be obſerved. to fiquent = 
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vation, as hath been, and will be hereafter obſerveq, 
And further yet; with what care and neatneſs do moſt 
of thoſe little ſagacious animals line thoſe their hou. 
ſes within, and ſeal them up, and fence them with. 
out (5)! How artificially will others fold up the leave 
of trees and plants (f); others houſe [themſelves in 
ſticks and ſtraws; others glue light and floating bo- 
dies together (u), and by that artifice make themſelves 


claws, together with a ſmall lamina, with two larger claws, and 
a third with two little claws: which lamina is jointed to the bot 
tom of the foot, to be extended, to make the foot wider, or 
withdraw within the foot. Theſe feet are placed to ſeratch ſome. 
what ſide ways, as well as downward, after the manner of mole; 
feet; and they are very like them alſo in figure | 
Somewhat of this nature, Swammerdam obſerves of the worm 
of the ephemeron. To this purpoſe [to dig their cells] th 
«© wiſe Creator hath furniſhed them, ſaith he, with fit members, 
For, beſides that their two fore- legs are formed ſomewhat like 
© thoſe of the ordinary moles, or gryllotalpa; he hath alſo fu. 
niſhed them with two toothy cheeks, ſomewhat like the ſheer 
© of lobſters, which ſerve them more readily to bore the clay/ 
Swammerdam's Ephem. Vit. publiſhed by Dr Tyſon, chap. 3. 
(5) See the before- cited note (c), p- 2322 f 
(t) They are for the moſt part, ſome of the phalaenae-triv, 
which inhabit the tunnelled, convolved leaves, that we meet vin 
on vegetables in the ſpring and fummer. And it is a ſomevhit 
wonderful artifice, how ſo ſmall and weak a creature, as oned 
theſe newly-hatched maggots (for doubtleſs it is they, not tht 
Parent-animal, beeauſe ſhe emits no web, nor hath any textrin Wal 
art) can be able to convolve the ſtubborn leaf, and then bind 
in that neat round form, with the thread or web it weaves fron Wa 
its own body; with which it commonly lines the convolved it Wl 
and ſtops up the two ends, to prevent its own falling out, 1 
earwigs, and other noxious animals, getting in- x Y 
9 The ſeveral ſorts of phryganea, or cadews, in their y 
pha, or maggot-ſtate, thus houſe themſelves; one ſort in ſr 
called from thence ſtraw- worms; others in two or more ſtich ny 
laid parallel to one another, creeping at the bottom of brook; nn 
others with a ſmall bundle of pieces of ruſhes, duck-weed, ſich Wl 
etc. glued together, therewith they float on the top, and ct 42 
row themſelves therein about the waters, with the help of th 
feet: both theſe are called cod-bait. Divers other ſorts til 
are, which the reader may ſee a ſummary of, from Mr Willy Wa 
by, in Raii Method. InſeQt. p. 13. together with a good, thou WY 
very brief deſcription of the papilionaceous fly, that comes fr" 
the cod-bait cadew. It it a notable architectonic faculty, a f 
all the variety of theſe animals have, to gather ſuch bodies 3 Wy 
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floating houſes in the waters, to tranſport themſelves 
at pleaſure after their food, or other neceſſary occa- 
8 Gons of life! And for a cloſe, let us take the ſcriptu- 
ral inſtance of the ſpider, Prov. xxx. 28. which is one 
of the four little things, which, ver. 24. Agur ſaye, 
is exceeding wiſe: * The ſpider taketh hold with her 
© hands, and is in kings palaces (v).“ I will not diſ- 


fitteſt for. their purpoſe, and then to glue them together ; ſome 
to be heavier than water, that the animal may remain at the bot- 
tom, where its food is; (for which purpoſe they uſe ſtones, to- 
gether with ſticks, ruſhes, etc-) and ſome to be lighter than wa- 
| ter, to float on the top, and gather its food from thence, Theſe 
Ws little heuſes look eoarſe, and ſhew no great artifice outwardly ; 
but are well tunnelled, and made within with a hard tough paſte; 
into which the hinder part of the maggot is ſo fixed, that it can 
draw its cell after it any where, without danger of leaving it be- 
bind; as alſo thruſt its body out, to reach what it wanteth; or 
We withdraw it into its cell, to guard it againſt harms. | 
| (v) Having mentioned the-ſpider, 1 ſhall take this occaſion, al- 
ES though it be out of the way, to give an inſtance of the poiſon of 
ſome of them. Scaliger, | 186, relates, That in Gaſcony, 
© his country, there are ſpiders of that virulency, that if a man 
* trades upon them, to cruſh them, their poiſon will paſs through 

© the very ſoles of his ſhoe.” | Boyl. Subtil. of Effluv. c. 4. 
Mr Leewenhoek put a frog and a ſpider together into a glaſs, 
and having made the ſpider ſting the frog divers times, the frog 

died in about an hour's time. Phil. Tranſ, No. 272. 


bow ſpiders lay, and guard their eggs, viz. they emit them not 
out of the hindermoſt part of the body, but under the upper part 
of her belly, near the hind legs, etc. Allo there is an account of 
the parts from which they emit their webs, and divers other things 
worth obſervation, with cuts illuſtrating the whole. | 

But in Phil. Tranſ, No. 22. Dr. Nath. Fairfax, from S. Redi, 
nd his own obſervations, thinks ſpiders not venomous; ſeveral 
eerſons, as well as birds, ſwallowing them without hurt: which 
I myſelf have known in a perſon of learning, who was adviſed 


bem, affirming them to be ſweet, and well-taſted : and not only 
innocuous, but they are very ſalutiferous too, in ſome of the 
noſt ſtubborn diſcaſes, if the pleaſant ſtory in Mouffet be true, 
fa rich London matron; cured of a deſperate tympany, by a 
ertain debauchee, that hearing of her caſe, and that ſhe was given 
dver by the doctors, went to her pretending to be a phyſician, 
ind confidently affirming he would cure her; which ſhe being 
willing to believe, agrees with him for ſo much money, one half 
to be paid down, the other upon cure. Upon which he gives her 

ſpider, promiſing her cure in three days. Wherevpon (not 
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In the ſame, TranſaQion, is a curious account of the manner 


| s take them medicinally at firſt, and would at any time ſwallow | 
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pute the truth of our Engliſh tranſlation of this text; 
but ſuppoſing the animal mentioned to be that which 
is meant, it is manifeſt that the art of that ſpecies of 
creatures, in ſpinning their various webs, and the 
furniture their bodies afford to that purpoſe, are an 
excellent inſtin& and proviſion of nature, ſetting 
forth its glorious Author. | 
And now from this ſhort and tranſient view of the 
architectonic faculty of animals, eſpecially the irn. 
tionals; we may eaſily perceive ſome ſuperior and 
wiſe Being was certainly concerned in their creation 
or original. For, how is it poſſible that an irratio. 
nal creature ſhould, with ordinary and. coarſe, or in- 
deed any materials, be ever able to perform ſuch 
works, as exceed even the imitation of a rational 
creature! How could the bodies of many of then, 
particularly the laſt mentioned, be furniſhed with 
architective materials! How could they ever Yiſcorer 
them to be in, their, bodies, or know what uſe to male 
of them! We-muſt therefore neceſſarily conclude, 
that the irrationals either have reaſon and judge. t1 
ment, not only glimmerings thereof, but ſome of its ti. 
ſuperior acts, as wiſdom and foreſight, diſcretion, WM 
art, and care; or elſe, that they are only paſſive in hi 
the caſe, and act by inſtinct, or by the reaſon f fat 
ſome ſuperior Being imprinted in their nature, of 
ſome way or other, be it how it will, congenial wit JW + 
them. That they are rational, or excel man in ne 
and wiſdom, none ſurely will be ſo fooliſh as to ſay: wit 
and therefore we muſt conclude, that thoſe excellent Wi 


doubting but that he bad poiſoned her, and fearing he migitk MW * ( 
called to account for it) he gets out of town as faſt as he coul © co 


But inſtead of being poiſoned, ſhe ſoon recoyered. After fon: ee 
months, the quack pets privately to town, when he thought the WY 
buſtle might be over; and enquiring how his patient did, was 1 
formed of her cure; and thereupon viſiting her, and making u 
exenſe for bis abſence, he received his pay with great appli 
and thanks. Mouff. Inſect I. 2. c, 15, = 
Having ſaid ſo much of ſpiders, 1 might here add their fight: 
but of this, ſee book viii. chap. 4 note (e). 5 _ 


—_ 


ends they purſue, and that admirable art they exert, 
is none of their own, but owing to that infinitely- 
wiſe and excellent Being, of whom it may be ſaid, 
with reference to the irrational, as well as rational 
creatures, as it is, Prov. ii 6. The Lord giveth wiſ- 
« dom ; out of his mouth cometh knowledge and 


< underſtanding.” 8 3 p | 
CHAP. XIV. 
07 Animals S E 1 F-PRESERVATIO N. 


T TAVIN'G thus conſidered the food, clothing, 
and houſes of animals; let us in this chapter 
| take-a glance of another excellent proviſion the wiſe 

Creator hath made for the good of the animal world; 
and that is, the methods which all animals naturally 
take for their ſelf-preſervation and ſafety. And here 

it is remarkable, as in the caſes before, that man, 
| who is endowed with reaſon, is born without arma- 
| ture, and is deſtitute of many powers, which irra- 
| tional creatures have in a much higher degree than 
be, by reaſon he can make himſelf arms to defend 
himſelf, can contrive methods for his own guard and 
ſafety, can many ways annoy his enemy, and ſtave 
off the harms of noxious creatures. a | 
But for others, who are deſtitute of this ſuper-emi- 
nent faculty; they are ſome way or other provided 
with ſufficient guard (a), proportionate to their place 


of abode, the dangers they are like to incur there (6) 


| (a) © Calent in hoc euncta animalia, ſciuntque non ſua modo 


commoda, verum et hoſtium adverſa; norunt ſua tela, norunt 
© occaſiones, parteſque diſſidentium imbelles. In ventre mollis 
* eft tenuiſque cutis crocodilo : ideoque ſe, ut territi, mergent 
delphini, ſubeunteſque alyum illa ſecant ſpina.“ Plin. Nat. Hitt. 
9. c. 25. ie „ 
omnibus aptum eſt corpus animae moribus et facultatibus: 
* equo fortibus ungulis et juba eſt ornatum (etenim velox et ſa. 
'« perbum et generuſum eſt animal). Leoni, autem, utpote ani- 
* moſo et feroci, dentibus et unguibus validum. Ita autem et 
* tauro et apro; illi enim cor nua, huic exerti dentes. Cervo 
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and, in a word, to their greateſt occaſions and need 


this, I ſay, the ſhell ſupplieth the place of a 


of bones, and they abundantly ſufficient for the creature's uſe. 


of ſecurity. Accordingly, ſome are ſufficiently guard. 
ed er all common dangers, by their natural clo. 
thing; by their armature of ſhells, or ſuch like hard, 
and impregnable covering of their body (c). Others 
deſtitute of this guard, are armed, ſome with horns (4), 
fome with ſharp quills and prickles (e), ſome with 


autem et lepori, timida enim ſunt animalia, velox corpus, ſed 
* inerms. Timjdis enim velocitas, arma audacibus conveniebant 
* —Homini autem, ſapiens enim eſt—, manus dedit, inſtrumen- 
tum ad omnes artes neceſſarium, paci non minus quam bello 
© idonenm. Non igitur indiguit cornu ſibi innato, cum melior; 
* cornibus arma manibus, quandocunque yolet, poſſit accipere; 
* etenim enſis et haſta majora ſunt arma, et ad incidendum promp. 
© tiorg—— Neque cornu, neque ungulae quicquam pifi cominus 
agere poſſunt ; hominum vero arma eminus juxta ac cominus 
© agunt: telum quidem et ſagitta magis quam cornua.—Non igi. 
tur eſt nudus, neque inermis—ſed ipſi eſt thorax ferreus, quan. 
docunque libet, omnibus coriis difficilius ſauciatu organum.— 
Nec thorax ſolum, ſed et domus, et murus, et turris, etc 
Galen. de uſu Part. I. 2. c. 2. EE 
(c) Shells deſerve a place in this ſurvey, upon the account of 
their great variety ; the curious and uncouth make of ſome, and 
the beautiful colours, and pretty ornaments of others; but it 
would be endleſs to deſcend to particulars. Omitting others, [ 
mall therefore only take notice of the tortoiſe-ſhell, by reaſon 2 
great deal of dexterity appears, even in the ſimplicity of that 
animal's ſkeleton. For, beſides that the ſhell is a ſtout guard to 
the body, and affords a ſafe retreat te the head, legs, and tai, 
which it withdraws within the ſhell upon any danger; beſides 
if the bones in the 
body, except thoſe of the extreme parts, the head and neck, and 
the four legs and tail. So that at firſt ſight, it is ſomewhat ſur- 
priſing to ſee a complete ſkeleton conſiſting of ſo ſmall a number 


(4) Dente timentur apri: defendunt cornua tauros: 
Imbelles Damae quid niſi praeda ſumus? 
| | Martial. I. 13. Epigr. 94 
(e) The hedge-hog being an helpleſs, Now, and patient animal 
is accordingly guarded with prickles, and a power of rolling it: 
ſelf up in them. Clavis terebrari Gbi pedes, et diſcindi viſceri 
« patientiſſime ferebat, omnes cultri iftus fine gemitu pluſquan 
* Spartana nobilitate cor coquens. Borrichius in Blaſ. de Echino, 
© Panniculum carnoſum zmplexabatur muſculus pene circular! 
* admirandae fabricae, Jacinias ſuas ad pedes, caudam, caput, , 
* ric exporrigens, cujus miniſterio echinus ſe ad arbitrium in ot 
s bem contrahit.? Act. Dan. in Blaſio. 13 
Iſte licet digitos teſtudine pungat acuta, | ; 
 Cortice depoſito mollis echinus erit. Mart. I. 13. Epig 6 
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claws, ſome with ſtings (F); ſome can ſhift and 
change their colours (g); ſome can make their 


(f) The ſting of a waſp, or bee, etc. is ſo pretty a piece of 
work, that it is worth taking notice of, fo far as I have. not 
found others to have ſpoken of it. Others have obſerved the 
ſting to be an hollow tube, with a bag of ſharp penetrating juices, 
its poiſon, joined to the end of it, within the body of the waſp, 
which is, in ſtinging, injected into the fleſh through the tube. 
But there are, beſides this, two ſmall, ſharp, bearded ſpears, ly- 
ing within this tube, or fting, as in a ſheath. In a waſp's ſting, 
I counted eight beards on the ſide of each ſpear, ſomewhat like 
the beards of fiſh-hooks. Theſe ſpears in the ſting, or ſheath, lie 
one with its point a little before that of the other; as is repre- 
ſented in Fig. 21. to be ready, I conceive, to be firſt darted into 
the fleſh; which being once fixed, by means of its foremoſt 
beard, the other then ſtrikes in too, and ſo they alternately _ 
pierce deeper and deeper, their beards taking more and more 
hold in the fleſh; after which the ſheath or ſting follows, to con- 
vey the poiſon into the wound. Which, that it my pierce the 
better, it is drawn into a point, with a ſmall flit a little below 
that point, for the two ſpears to come out at. By means of this 
pretty mechaniſm in the ſting, it is, that the ſting, when out of 
the body, and parted from it, is able to pierce and ſting us: and 
by means of the beards . lodged deep in the fleſh, it comes 
to paſs that bees leave their ſtings behind them, when they are 
diſturbed, before they have time to withdraw their ſpears into 
their ſcabbard. In Fig. 22. is repreſented the two ſpears as they 
lie in the ſting. In Fig. 22. the two ſpears are repreſented when 
ſqueezed out of the ſting, or the ſcabbard; in which latter, Fig. 
Ac b, is the ſting, ed, and be, the two: bearded ſpears thruſt 
out. > . 

' (g) The cameleon is ſufficiently famed on this account. Be- 


. ſides which, Pliny tells us of a beaſt as big as an ox, called the 


tarrandus, that when he pleaſeth, aſſumes the colour of an aſs, 
and ! Colorem omnium fruticum; arborum, florum, locorumque 


© redit, in quibus latet metuens, ideoque raro capitur.“ P y 


I. 8. c. 34. | f 

| How true this is, there may be ſome reaſon to doubt; but if 
any truth be in the ſtory, it may be from the animals chuſing ſuch 
company, or places, as are agreeable to its colour; as I have 
ſeen in divers caterpillars, and other inſets, who, I believe, were 
not able to change their colour, from one colour to another; yet 
J bave conſtantly obſerved, do fix themſelves to ſuch things as 
are of the fame colour; by which means they dodge the ſpecta- 
tor's eye. Thus the caterpillar that feeds on elder, I have more 
than once feen, fo cunningly adhering to the ſwall branches of 
the ſame colour, that it might be eaſily miſtaken for « ſmall 
ſtick, even by a careful view. 80 a large green caterpillar, that 

feeds on buckthorn, and divers others. To which 1 may add 

| 1 X 2 | | 
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eſcape by the help of their wings, and others by the 
ſwiftneſs of their feet; ſome can ſcreen themſelves 


by diving in the waters, others by tinging and dif. 


ordering the waters (4), can make their eſcape ; and 
ſome can guard their bodies even in the very flames, 
by the ejection of the juice of their bodies (i); and 
ſome by their accurate ſmell, fight, or hearing, can 
| foreſee dangers (k) ; others, by their natural craſt, 
can prevent or eſcape them (/); others by their un- 
couth noiſe (m); by the horrid aſpect, and ugly ge. 
ſticulations of their body (); and ſome even by the 


the prodigious ſagacity of the 1 flies, that make the 
kermes, for of that tribe all the kermes ] ever ſaw were; how 
artificially they not only incloſe their eggs within that gummy 
ſkin, or ſhell, but alſo ſe well humour the colour of the wod 
they adhere to, by various ſtreaks and colours, that it is not eaſy 
to diſtingniſh them from the wood itſelf. 

; (5) « Contra metum et vim, ſuis ſe armis quacque defendit. 
© Cornibns tauri, apri dentibus, morſu leones, aliae fuga ſe, aliae 


occultatione tutantur : atramenti effuſione ſepiae, torpore tor- 
s pedines. Multae etiam inſectantes odoris intolerabili foeditate, . 


© depellunt.% Cic. de Nat. Deor. h 2. c. 50. 

) A knight, called Corvini, at Rome, caſt a ſalamander in- 
to the fire, which preſently ſwelled, and then vomited ſtore 
of thick ſlimy matter, which put out the coals; to which the 
ſalamander preſently retired, putting them out again in the ſame 
manner, as ſoon as they re kindled, and by this mezns ſaved it- 
ſelf from tbe force of the fire, for the ſpace of two hours; after 
which it lived nine months. Vide Phil. Tranſ. No. 21. in Lowth. 
Abrig. Vol. 2. p. 816. e 

(t ) Pliny gives an inſtance in each, I. 10. c. 69, * Aquilae cle 
 rius cernunt [quam homines]; vultures ſagacius odorantur, li- 
„ quidivs audiunt talpae obrutae terra, tam denſo atque ſurdo na- 
turae elemento. . 3 8 1 
„) The doublings of the hare, before ſhe goes to form, there 
by to dodge and deceive the dogs, although a vulgar obſervation, 
is a notable inſt inct for an animal, leſs famed for cunning than 
the fox, and ſome others. 78 

(ii) It is natural for many quadrupeds, birds, and ſerpents, 
not only to put on a torvous angry aſpect, when in danger, but 
alſo to ſnar], hiſs, or by ſome other noiſe deter their adverſary. 
(i] The iynx, or wryneck, although a bird of very - beautiful 
feathers, and conſequently far enough off from being any way 
terrible ; yet, being in danger, bath ſuch odd contortions of its 
neck, and motions of its head, that I remember have ſcared me, 
when 1 was a boy, from taking their neſts, or touching the bird 
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power of their excrements, and their ſtink (o), can 
annoy their enemy, arid ſecure themſelves; and 
againſt ſome (p), the divine providence itſelf hath 
provided a guard.” { FUR Ip 

By ſuch ſhifts and means as theſe, a ſufficient 
guard is miniſtered to every ſpecies of animals, in its 
proper reſpective place; abundantly enough to ſe- 
cure the ſpecies from deſtruction, and to keep up 
that balance, which, I have formerly ſhewed, is in 
the world, among every, and all the ſpecies of ani- 
mals; but yet not enough to ſecure individuals, from 


daring no more to venture my hand into their holes, than if a 
ſerpent had lodged in it. 3 | | : 
(2) © Bonaſus tuetur ſe calcibus et ſtercore, quod ab ſe quater- 
nis paſſibus [trium juge rum longitudine. Plin. Nat. Hiſt. l. 8. 
c. 15+] ejaculatur, quod ſaepe comburit adeo ut deglabrentur 
© eanes. Ray's Synopſ Quadr. p- 71. 1 EE: . 
© Camelus Peru vianus clama dictus neminem offendit, ſed miro 
* admodnm ingenio ſe ab illata vindicat injuria, nimirum vomitu 
© vel cibi, vel humeris in vexantem retrorſum cum impetu ejacu- 
© lato, ob protenſam colli longitudinem.“ Id. ib. p. 146. 
Tzquiepati, (Anglice Squnck, Praef. and one that I ſaw they 
| called a Stonck), Cum quis eam in ſectatur, fundit cum ventris 


= - crepitu balitum foetidiſſimum: quin ipſa tota teterrimum ex- 
= * halat odorem, et urina ſtercuſque eſt foetidiſſimum, atque adeo 


| © peſtilens, ut nihil fit reperire in noſtro orbe, cui in hac re poſs 
* ſit comparari : quo fit. ut in periculo conſtituta, urinam et fae- 
© ces ad 8 pluriumve paſſuum intervallum ejiciat, hoe modo ſe ab 
omnibus vindicans injuriis, ac veſtes inficiens, maculis luteis in- 
delibilibus, et nunquam ſatis perſpirante odore: alias innoxi- 
um animal eduleque, hac ſola ratione hor rendiſſimum.“ Id. ib. 
p. 182. | 

n © $i accipiter ardeam in ſublimi moleſtat, ſtercore immiſſo in 


= pennas ejus, eas putreſcere facit: uti Solinus ſeribit de Bonaſo, 


etc. Ita et lupus urinaw ſpargit in perſequentem* Ol. Mag. 
|} Hiſt. I. 19. c. 14. | 7 | 

() Thus againſt the crocodile, which can catch its prey only 
| before it, not on one ſide. So the ſhark, of which take my of- 


5 ten commended friend Sir Hans Sloane's obſervation; It has 


this peculiar to it, with ſome others of its own tribe, that the 


movth is in its under part, ſo that it muſt turn the W 


* wards to prey. And was it not for that time it is in turnin 


in which the purſued fiſhes eſcape, there would be nothing that 


* could avoid it; for it is very quick in ſwimming, and hath a 
W © valt ſtrength, with the largeſt ſwallow of any fiſh, and is very 
« devouring.” Sloane's Voy. to Jamacia, p. 23. | 
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becoming f pre ws man, on to. other! creatures, a 
their neceſſities of life require. To whieh purpoſe, 
the natural ſagacity and craft of the one intrapping (q), 
and captivating, being in ſome meaſure equivalent 
to that of the other in evading; is as excellent 2 
means for the maintaining the one, as | preſerving 
the other; and, if well conſidered, argues the con- 
trivance of the infinitely wiſe Creator and Preſervet 
of the world, _ 22 l 


| CHAP, XV. 
Of the GENERATION of Animals, 


HER E remains now only one thing more of 
1 the ten things in common to animals, and 
that is what relates to their generation (a), and con- 


(4) See chap. r1; note (eee), p. 242. 

(a) Spontaneous generation is a doctrine ſo generally exploded, 
that I ſhall not undertake the diſproof of it: It is evident, that 
all animals, yea, vegetables too, owe their production to parent 
animals and vegetables; that I have often admired at the lth 
and prejudices of the ancient philoſophers, in ſo eafily taking 
upon truſt the Ariſtotelian, or rather the Egyptian doctrine > 
equivocal generation; that when they ſaw flies, frogs, and lic, Wi 
for inſtance, to be male and female, and accordingly to ingender, Wi 
Jay eggs, etc. they could ever imagine any of ' theſe creature 
ſhould be ſpontaneouſly produced, eſpecially in ſo romantic: 
manner, as in the clouds; as they particularly thought frog 
were, and that they dropped down in ſhowers of rain. For at 
anſwer to this caſe of frogs, I ſhall refer to a relation of ny 
own, which my late moſt ingenious and learned friend, th 
great Mr Ray, requeſted of me, and was pleaſed to publiſh it 
his laſt edition of his Wiſdom of God manifeſted, etc. p. 365 

But ſome will yet aſſert the raining of frogs ; among which 
the curious Dr Plot is ſomewhat of this opinion; telling us & 
frogs, found on the leads of the lord Aſton's gatechouſe, 4 
Tixal in Staffordſhire, which he thinks by ſome ſuch means cam? 
there; as alſo on the bowling-green, frequently after a ſhow 
of rain. Plot's Hiſt! Steff. c. 1. ſe. 47. 

But we may take a judgement of this, and an hundred ſuch 
like reports, to be met with in conſiderable authors, from oth 
the like reports that have been better inquired-into, In a ſat 


— 


G nee / ads EE a4 


| 
| 
| 


ty in, Sileſia, a. mighty rumour was ſpread of its raining; mil- 


+ ſeed: but the matter being inquired into, it was found to be 
org he feeds of the 1 esel ſpeedwell, or ſmall henbit, 
growing in the place in Erdat pfet y EpR. Germ. A. 3. Obſ. 
4. S0 in the Arehipelsgo, it was: thought aſnes Wererrnined, 
ſhips. ber covered; therewith aa hund. ed Nene! e buy 
in a probability, it was from an eruption of Veſuvius, that then 
happened: -/ About- Warminſter in Wilts,-it* was reported it rain- 
ed wheat; but a curious obſer, Mn Goin foand it to be only 
ivy - berries, blown thither in a conſiderable quantity by a tem- 
beſt” : 10 "the year 1696, at Cranſtead near 8 Kent, 2 
paſture · field was overſpread with little young whitings, ſuppoſed 


to fall from the elonds, in a tempeſt of thunder and rain; but 


donbtleſs they were brought thither with waters from the Tea by 


he tempeſt. See the before commended Mr Low. Abrig. Phil · 
Tranſ. vol. ii. p. 143, — 1 „ , 
Neither rieedetbrir ſeem ſtrange, that aſhes,) ivy: berries, ſmall 
fiſhes, or young frogs, (which yet may have ſome other convey» 


ance) , ſhould be thus tranſported by tempeſtuous winds; conſi - 


det to what diſtance, and in what quantities, the ſea · waters 
were carried by the great ſtorm, Nov. 26, 1703, of which an in- 
genious friend ſent me theſe aceounts from Lewes im Suſfex; vis 
7 That a phyſician travelling ſoon after the ſtorm, to Tiſehurſt, 
© twenty miles from the ſea, as he rode along plucked ſome tops, 
© of hedges, and chewing them, found them alt; that ſome grapes 
hanging on the vines at Lewes;; were ſo too: that Mu Wil. 
«* liamſon, rector of Ripe, found the twigs in his garden ſalt 
« the Monday after the ſtorm ; and others obſerved the 
« ſame a week after. That the graſs of the downs about Lewes, 
© was ſo ſalt, that the ſheep, would not feed till hunger compelled 
© them: and that the miller of Berwick, three miles from the 
« ſea, attempting with his man to ſecure his mill, were ſo-waſh- 


| © ed with flaſhes of ſea-water, like the breakings of waves againſt 


© the rocks, that they were almoſt ſtrangled therewith, and forced 


| © to give over their attempt. 


I called the doctrine of equivocal generation, an Egyptian doo- 


trine, becauſe probably it had its riſe in Egypt, to ſolve the 


hypotheſis of the production of men, and other animals, out of 


the earth, by the help of the ſan's heat. To prove which, the 


Egyptians, as D:od. Sicul. faith, produeeth this obſeryation, 
* That about Thebes, when the earth is moiſtened by the Nile, 


| © by the intenſe heat of the ſun, an innumerable number of 


mice do ſpring out.“ From whence he infers, that all kinds 


| of animals, might as well at firſt come likewiſe out of the earth. 
And from theſe the learned biſhop Stillingfleet thinks other wri- 


ters, as Ovid, Mela, Pliny, etc. have, without examining. its 


truth, taken up the ſame hypotheſis. Vide Stillingfleet's Orig. 


| Sacr part 2. book 1. chap. t. i 55 


The before- commended Dr Harris, from the obſervations of 


{ Dr Harvey, S. Malpighi, Dr De Graaf, and Mr Eeewenhoeck, 


infers three things concerning generation; as highly probable, 
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ſervation of their ſpecies (5), by that means, It 
would not be ſeemly to advance far in this admirable 
work of God; neither ſhall I at all inſiſt upon that 
of man, for the ſame reaſon. And as for the irra. 
tionals (c), I ſhall confine myſelf to theſe five matter. 
I. Their natural fagacity in chuſing the fitteſt place 
to repoſite their eggs and young. peek? 

IT. 'The fitteſt times and ſeaſons they make uſe of 
for their generation. „ 6 

III. The due and ſtated number of their young. 

IV. Their diligence and earneſt concern in their 
breeding up. N 
V. Their faculty of feeding them, and their art 
and ſagacity exerted therein. . 

I. The natural ſagacity of irrational animals, in 
chuſing the fitteſt places to repoſite their eggs and 
young. Of this I have given larger hints already 
than I needed to have done, when I ſpake of the ar 
chitecture (d) of animals, intending then to have 
wholly paſſed by this buſmeſs of generation: I ſhall. 


enn 8 1 A „ >s 3 


therefore now only fuperadd a few other inſtances, or 
the more to illuſtrate this matter. We ths 
It hath been already ſhewn, and will hereafter () As 

| „„ | 8 in 
1. That animals are ex animalculo. 2. That the animalcules are Foo: 
- © originally in ſemine marium, et non in foeminis. 3, Thi Hy. 


they can never come forward, or be formed into animals of the 
© reſpeftive kind, without the ova in foeminis.” His proofs and 
illuſtrations, fee under the word Generations, in his Lex. Tech, 
V. 2. 3 

(5) * At certe natura, ſi fieri potuiſſet, mazime optaſſet ſuun tim 
« opificium eſſe immortale : quod cum per materiam non licera Wal 
© (nam quod—ex carne eſt compoſitum, ineor ruptibile eſſe non 
© poteſt) ſubſidium quod potuit ipſi ad immortalitatem eſt fabr cats 
« ſapientis cujuſdam urbis conditoris exemplo, etc. Nam mir 
0 bilem quandam rationem invenit, quomodo in demortui ant. 
© malis locum, novum aliud ſufficiat* Gal. de Uſu Part. | 14 
E. 22. : 

c © Animantia bruta obſtetricibus non indigent in edepdo 
« party, cum indita naturae vi umbilicus ſeipſum occludat, 0 
Rudbeck, in Blaſti Anat. Felis. 3 
(dA) Chap. 13. | 

Book viii. chap. 6. 


CHAP. XV. of ANIMALS. | 249 
farther appear, that the places in which the ſeveral 
ſpecies of animals lay up their eggs, and young, are 
the beſt for that purpoſe; waters (F) for one; fleth 
for another; holes in wood (g), earth, or ſtone (+), 
for others; and neſts for others; and we ſhall find, 
that ſo ardent. is the propenſity of all animals, even 
of the meaneſt inſects, to get a fit place for the pro- 
pagation of their young, that, as will hereaſter ap- 
pear, there is ſcarce any thing that eſcapeth the in- 
queſt of thoſe little ſubtle creatures. But beſides all this, 
there are two or three things more obſervable, which 
W plainly argue the inſtinct of ſome ſuperior rational 
CC e 3 
I. The complete and neat order which many crea- 
tures obſerve in laying up their ſeed, or eggs, in 
proper repoſitories : of which 1 ſhall ſpeak in'anottier 

2. The ſuitable apparatus in every creature's body; 
for the laying up its eggs, ſeed, or young, in their 


( Hrhe ephemeron, as it is an unuſual and ſpecial inſtance 
of the brevity of life, ſo I take it to be a wonderful inſtance*of 
the” ſpecial * care and providence of God, in the conſervation of 
the ſpecies of that animal. For, 1. As an.animal, whoſe life is 
determined in about five or fix hours time, (viz. from about ſix 
in the evening, till about eleven o clock at night), needs no 
food; ſo neither doth the ephemeron eat; after it is become a 
fly. 2. As to its generation; in thoſe fi ve hours of its life, it 


beginning of its life, it ſheds its coat; and that being done, and 
the poor little animal thereby rendered light and agile, it ſpends 
Wthe'reſt of its ſhort time in friſking over the waters, and at the ſame 
time the female droppeth her eggs on the waters, and the male 
Vis ſperm on them, to impregnate them. Theſe eggs are ſpread 
bout by the waters; deſcend to the bottom by their own. gravi- 
ty; and are hatched by the warmth of the ſun, into little worms, 
which make themſelves caſes in the clay, and feed on the ſame 
without any need of parental care. Vide Ephem vita,. tranſlated 
by eee from Swammerdam. Sce alſo book viii. chap. 6. 
note („ 2 

4 —_— chap. 13. note (c) p. 232. and book viii. chap. 6. 

: ) The worms in chap« 11. note (v). p. 201. breed in the 
boles they gnaw in ſtone, as is manifeſt from their eggs found 


* 


Crean, 


performs that, and all other neceſſary offices; of life: for in the 


0) See book viii: chap. 6. note P. 
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proper place. It would be as endleſs as needle tg 
name all particulars, and therefore an inſtance or 
two of the inſect- tribe may ſerve for a ſpecimen in 
this place, till I come to other particulars, Thus 
inſets, who have neither feet adapted to ſcratch, no 
noſes to dig, nor can make artificial nefts to lay yy 
their young; yet what abundant amends is there 
made them, in. the power they have either to extend 
the abdomen (+), and thereby reach the commodigy 


(Many, if not moſt flies, efpecially thoſe of the fleſh fy. 
kind, have a faculty of extending their uropygia, and thereby 
are enabled to thruſt their eggs into convenient holes, and 78 
ceptacles for their young, in fleſh, and whatever elſe they f. 
blow; but none more remarkable than the horſe-fly, called by 
Pennius in Mouffet, (p. 62) Exoar3pog, etc. Curvicauda, and the 
whame or burrel-fly, which is vexatious to horſes in ſummer, 
not by ſtinging them, but only by their bombylious noiſe, or 
tickling them, in ſticking their nits, or eggs on the hair; which 
they do in a very dexterons manner, by thruſting out their uro- 
Pygia, bending them up, and by gentle, flight touches, ſticking 
the eggs to the hair of the legs, ſhoulders, and necks, common. 
iy of horſes; ſo that horſes which go abroad, and are ſeldon 
dreſſed, are ſomewhat diſcoloured by the numerous nits adhering 
to their hair. of 

Having mentioned ſo much of the generation of this inſet, 
although it be a little out of the way, I hope I ſhall be excuſe 
for taking notice of the long-tailed maggot, which is the produt 
of theſe nits or eggs, called by Dr Plot, eruea glabra, [or rather 
eula ſcabra, it ſhould be] eaudata aquatico-arborea, it being found 
by him in the water of an hollow-tree; but I have found itu 
ditches, ſaw-pits, holes of water in the high-way, and ſuch {ik 

laces, where the waters are moſt ſtill and foul. This maggd 

mention, as being a ſingular and remarkable work of God, ni Wl 
fo much for its being ſo utterly unlike as it is to its parent ber Wl 
like fly, as for the wiſe proviſien made for it by its long tal; Wl 
which is ſo jointed at certain diſtances from the body, as that! 
can be withdrawn, or ſheathed, one part within another, to whit 
length the maggot pleaſeth, ſo as to enable it to reach the bv 
tom of very ſhallow, or deeper waters, as it hath occaſion, f 
the gathering of food. At the end of this tapering is a rawifi 
tion of fibrillae, or ſmall hairs, repreſenting, when ſpread. 
ſtar; with the help of which, ſpread out on the top of walten Wa 
it is enabled to hang, making, by that means, a fmall deprel q 
ſion or concavity on the ſurface of the water. In the midit d BY 
this tar, I imagine the maggot takes in air, there being a pere 
ration, which, with a mucroſcope, I could perceive to be ore 
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places they could not otherwiſe come at; or elſe they 
bave ſome aculeous part or inſtrument to terebrate, 
and make way for their eggs into the root (/), 
trunk (m), fruit (n), leaves (e), and the tender buds 


nd by the ſtar to be guarded againſt the incurſion of the was 
; ter. | 


divers other plants, have always a maggot in them; but what 
the animal is that thus-makes its way to the root under grounds 
W whether ichneumon, phalaena, ſcarab, or ſeolopendra, could 
never diſcover, being not able to bring them to any thing in 
(l preſume there are only of the ichneumon-fly-kind, that 
WW have their generation in the trunks of vegetables. Malpighi 
= dc Gallis, Fig. 62. is a good cut of the gouty excreſcences, or 
rather tumours, of the briar-ſtalk : from which proceeds a ſmall 
black ichneumon fly, with red legs ; black, ſmooth jointed an- 
tennae; pretty large thorax ; and ſhort, round belly, in the ſhape 

of an heart. It leapeth as a flea, The male, as in other inſets, 
is leſſer than the female, and very venercous, in ſpite of danger, 


getting upon the female, when they beat and tickle with their 


breeches and horns to excite them to a cot. 22 
Another example of the generation in the trunks of vegetables, 


ſhall be from the papers of my often commended friend Mr Ray, 


= which are in my hands, and that is an obſervation of the ingeni- 
= ous Dr Nathaniel Wood: © I have, ſaid he, lately obſerved many 
eggs in the common ruſh ; one ſort are little tranſparent eggs, 
in ſhape fomewhat like a pear, or retort, lying within the ſkin, 
upon, or in the medulla, juſt againſt a browniſh ſpot on the 
= outſide of the ruſh; which is apparently the *"creatrix of the 
== wound made by the fly, when ſhe puts her eggs there. Another 
== kind is much longer, and not ſo tranſparent, of a long oval, 
or rather cylindrical form; ſix, eight, or more, lie commonl 

= agen acroſs the ruſh, parallel to each other, like the teet 

== of a comb, and are as long as the breadth of the ruſh.* Letter 
from Kilkenny in Ireland, April the 28, 1697. 

= (-) Sec book viii. chap. 6. note (dJ). 

= (-) I have, in chap, 13. note tu, p. 238. and book viii. chap. 
note (e) and (J), taken notice of the nidification and ge- 
eration of ſome inſects, on the leaves of vegetables, and ſhall 
Wherefore, for the illuſtration of this place, chuſe an uncom- 
on example out of the ſcarab-kind, (the generation of which 
ribe hath not been as yet mentioned), and that is, of a ſmall 
carab bred in the very tips of elm-leaves. Theſe leaves, in 
ummer, may be obſerved to be, many of them, dry and dead, 
== alſo turgid ; in which lieth a dirty, whitiſh, rough maggot. 
rom which proceeds a beetle of the ſmalleſt kind, of a light, 
aeſel colour, that leapeth like a graſhopper, although its legs 


| (1) The excreſcences on the root of cabbages, turneps, and 
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of vegetables (p), or ſome other ſuch curious and 
fecure method they ace never deſtitute of. To which 
V LO LL OS 2 Shed | 
3. The natural poiſon (2), or what can I call it? 
which many, or moſt of the creatures, laſt intended, 
have, to cauſe the germination of ſuch balls, caſe, 
and other commodious xrepoſitories, as are an admi. 
rable lodgement to the eggs and young; that parti. 
cularly affiſt in the incubation and hatching the 
young, and then afford them ſufficient food and 
nouriſhment in all their nympha- ſtate, in which they 
need food; and are afterwards commodious houſe 
and beds for them in their aurelia-ſtate, till they ate 
able to break priſon, fly abroad, and ſhift for them- 
ſelves. But this ſhall be taken notice of, when ! 
ie! 7. oo. 
II. As irrational animals chuſe the fitteſt place, ſo 
alſo the fitteſt times and ſeaſons for their generation, 
Some indeed are indifferent to all times, but others 
make uſe of peculiar ſeaſons (7). Thoſe, for inſtance, 
Whoſe proviſions are ready it all ſeaſons, or who arc 
under the tuition,of man, produce their young with- 
out any great regard to heat or cold, wet or dry, 


are but ſhort. Its eyes are blackiſh, elytra thin, and prettily Wal 
furrowed, with many concavities in them; ſmall club-headed a Wl 
tennae, and a long roſtrum like a proboſcis. 4 
The ſame, or much like this, I have met with on tips of oak 
and holly-leaves. How the ſcarab Jays its eggs on the leaf, wie Wl 
ther by terebrating the leaf, or whether the maggot, when hate Wal 
ed, doth it, I could never ſee. But with great dexterity it makes 
its way between the upper and under membranes of the | Wl 
feeding upon the parenchymous part thereof. Its head is flcnder WR 
er and ſharper than moſt of maggots, as if made on purpoſe fo We 
this work; but yet I have often wondered at their artifice, in fo f. 
nicely ſeparating the membrayes of the elm-leaf, without break Wl 
ing them, and endangering their own tumbling out of then 
cenſidering how thin, and very tender, the ſkins of that leaf pu Wl 
ticularly are. 5 f Fg; A 
(2) See book viii. chap. 6. note (z). 
() See book viii. chap. 6. to note (6), etc. _ 
(r) Nona Jt xai mpeg ixTpopac Tiv Tixvev Fro xd ſetva, roi 1 
curve 75 dnapritioy d. Artiſt, Hiſt, An. l. 5. c. 8. 1 
plura - , ; 
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ſummer or winter. But others,” whoſe proviſions are 
peculiar, and only to be met with at certain ſeaſons 


of the year; or who, by their migration, and change 


of place, are tied up to certain ſeaſons; theſe (as if 
# endowed with a natural care and foreſight of what 
WS ſhall happen) do accordingly lay, hatch, and nutſe 
up their young in the moſt proper ſeaſons of all the 
vvear for their purpoſe; as in ſpring, or ſummer, the 
| times of plenty of proviſions, the times of warmth for 
incubation, and the moſt proper ſeaſons to breed up 
| their young, till they are able to ſhift for themſelves, 
and can range about for food, and ſeek places of re- 
treat and ſafety, by flying long flights as well as their 
progenitors, and paſſing into far diſtant regions, 
which, when others fail, afford thofe helpleſs crea- 
tures the neceſſaries of life. | 
III. T6 the ſpecial ſeaſons, I may add the peculiar 


numbers of young produced by the irrational crea- 


W tures. Of which I have already taken ſome notice, 
when I ſpake of the balance of animals (/). Now, 
if there was not a great deal more than chance in this 

matter, even a wiſe government of the creation, it 
could never happen that every ſpecies of animals 


We ſhould be tied up to a certain rate and proportion of 


its increaſe; the moſt uſeful would not be the moſt 

fruitful, and the moſt pernicious produce the feweſt 

young, as I have obſerved it commonly is. Neither 
= would every ſpecies produce ſuch a certain rote as it 
s only able to breed up; but all would be in a confu- 
ſed, huddled tate. Inſtead of which, on the contrary, 
ve find every thing in complete order; the balance 
of genera, ſpecies and individuals always propor- 
tionate and even; the balance of ſexes the ſame; 
moſt creatures tied up to their due ſtint and number 
ef young, without their own power and choice, and 
Wothers (particularly of the winged () kind) produ- 


„ 


(/) See chap. x. 


/ Mr Ray alledges good W to conclude, that although | 
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cing their due number at choice and pleaſure; ſome 
large numbers, but not more than they can cover, 
feed and foſter ; others fewer, but as many as they 
can well nurſe and breed up. Which minds me, 

IV. Of the diligence and earneſt concern which 
irrational animals have of the production and breed. 
ing up their young. And here I have already taken 
notice of their ry, or natural affection, and with 
what zeal they feed and defend their young. To 
which may be added theſe two things: 

1. The wonderful inſtinct of incubation. It is 
utterly impoſſible, that ever unthinking, untaught 
animals ſhould take to that only method of hatching 
their young, was it not implanted in their nature by 
the infinitely wiſe Creator. But ſo ardent is their de. 
fire, ſo unwearied is their patience, when they are 
engaged in that buſineſs, that they will abide their 
neſts for ſeveral weeks, deny themſelves the pleaſures, 
and even the neceſſaries of life; ſome of them even 
ſtarving themſelves almoſt, rather than hazard . their 
eggs to get food; and others either performing the 
office by turns (f), or elſe the one kindly ſeeking out, 
and carrying food to the other (u), engaged in the of- 


birds have not an exact power of numbering, yet, that they have 
of diſtinguiſhing many from few, and knowing when they come 
near to a certain number ; and that they have it in their power 
to lay df few eggs. All which he manifeſteth from hens, 
znd other domeſtic fowls, wa many more eggs when they art 
withdrawn, than when not. Which holds in wild as well as do- 
meſtic birds, as appears from Dr Liſter's experiment in with 
drawing a ſwallow's egg, which by that means laid nineteen egy 
ſucceſſively before ſhe gave over. Vide Ray's Wiſdom of God 
etc. p. 137. ; | 

© © Palumbes incubat foemina poſt meridiana in matutinun, 

© cactero mas. Columbae incubant ambo, interdiu mas, nod! 
« foemina.* Plin. Nat. Hiſt. I. 10. c. 58. 

(% Of the common crow, Mr Willoughby ſeith, The femils 
© only ſit, and that diligently, the males in the mean time bring 
them victuals; as Ariſtotle ſaith. In moſt other birds, whid 
pair together, the male and female fit by turns.“ Ornithol. J. 
ſet. 1. c. 2. ſect. 2» And 1 have obſer ved the female-crows to it 


much fatter than the males, in the time of incubation; by rea. 
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fice of incubation. But of theſe matters in a more 

2. When the young ones are produced, nat only 
with what care do they feed and nurſe them; but 
with what ſurpriſing courage do all or moſt creatures 
defend them! It is ſomewhat ſtrange to ſee timid 
creatures (y), who at other times are cowardly, to 
be full of courage, and undaunted at that time; to ice 
them furiouſly and boldly encounter their eneiny, in- 
ſtead of flying from him; and expoſe themſelves to every 


danger, rather than hazard and forſake their young. 


With this earneſt concern of the irrational ani- 
mals for their young, we may join in the | 
V. And laſt place, their faculty and ſagacity of 


feeding them. About which I ſhall take notice of 


three things: „„ 

1. The faculty of ſuckling the young is an excel- 
lent proviſion the Creator hath made for thoſe help- 
leſs creatures. And here the agreeableneſs and ſuit- 
ableneſs of that food to young creatures deſeryes 
perticular obſervation ; as alſo their delight in it, 
and defire and endeavours after it, even as ſoon as 


born (z), together with the willingneſs of all, even 
the moſt ſavage and fierce animals, to part with it, 


the male, out of his conjugal affect ion, almoſt ſtarves. himſelf 
to ſupply the female with plenty. 

(x) See book vii. chap. 4. 

(y) Volueribus natura novam quandam, pullos educandi, ra- 
© tionem excogitavit: ipſis enim praecipuum quendam amorem in 


© ea quae procrearent, ingeneravit, quo impulſu bellum pro pullis 
© cum ferocibus animalibus, quae ante declinarunt, intrepide ſuſ 


« cipiunt, victumque ipſis convenientem ſuppeditant.“ Galen de 


W uſu Part. I. 1 4. c. 4. 


(z) © In iis animantibus quae lacte aluntur, omnis fere cibus 
© matrum lacteſcere incipit, eaque, quae paulo antenata ſunt, 
© ſine magiſtro, duce natara, mammas appetunt, carumque uber- 
tate ſaturantur. Atque ut intelligamus nihil horum eſſe fartui- 
tum, et hace omnia eſſe providae, ſolertiſque naturae, quae mul- 
© tipliees foetus procreant, ut ſues, ut canes, his mamma rum data 
eſt multitudo ; quas eaſdem paucas habent eae beſtiae, quae pau- 


© ca 1 Cic. de Nat. Deor. I. 2. c. 51. Conſule quoque 


Galen de uſu Part. I. 14. c. 4. et l. 15. c. 7. 
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inſtitute them in the art of taking it. 


from them, with dugs and nipples, placed in the 


breed up their young, by finding out food, and put 


diſtributing it among them, that among many, all 


TY in latus inter ſugendum transferatur, ne corpus ejus uni laten 
* nimis aſſueſcens quoquo modo incurvetur. Simia, homo ſylve- 


— 
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and to adminſter it to their young, yea, to teach and 


And laſtly, to name no more, the curious appas 
ratus which is made for this ſervice in the divers 
ſpecies of animals, by a due number of breaſts, pro. 
portionable to the occaſions of each animal, by curious 
glands in thoſe breaſts, to ſeparate that nutritive 
Juice, the milk, by arteries and veins to convey it to 
them, and proper rivulets and channels to convey it 


moſt convenient part of the body (aa) of each animal, 
to adminiſter it to their young ; all theſe things, 
I ſay, do manifeſtly proclaim the care and wiſdom of 


the great Creator. ; 
2. As for ſuch animals as do in another manner 


ting it in to their mouth, the proviſion made in the 

for this ſervice, to ſtrike, catch, to pouch and con- 
vey their prey and food to their young (65), is very 
conſiderable. And ſo is allo their ſagacity in equally 


„ * 8 8 os 


J ͤ 0 ˙ ˙ K aan 
* 8 3 * 8 7. 8 Wh 1 3 . ˙·—ꝛ 7 26-52 * 
1 r * 


x" 


{hall be duly, equally, and in good order, fed. 


(aa) * Animalia ſolidipeda et ruminantia, vel cornigera, inter 
© femora mammas habent, quorum foetus ſtatim a partu pedibus 
« infiſtunt, quod matres inter lactandum non decumbant ut equa 
© aſina, etc. Animalia digitata et multipara in medio ventre, 
« ſcil. ſpatio ab inguine ad pectus, in cuniculo uſque ad jugulun, 
© duplicem mammarum ſeriem ſortita ſunt, quae omnia decum- 
* bentia ubera foctibus admovent, ut urſa, leaena, etc. Si vero 
© haec in ſolo irgvine mammas gererent, propria cura inter de- 
* cumbendum foetus acceſſum ad mammas nonnihil praepedirent, 
« Mulieribvs mammae binae ſunt, ut et papillae, nimirum ut | 
tus lateri conformiter reſpondeat, et ut alternatim infans a latere 
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« ſtris,” etc. Blaſ. Anat. Animal. part. 1. c. 6. de cane ex Whar: 
tono. Sce here what Pliny hath alſo, l. rt. e. 40. 

In the elephant, the nipples are near the breaſt, by reaſon the 
old one is forced to ſuck herſelf, and by the help of her trunk 
conveys. the milk into the mouth of ber young. Vide Phil 


+» hag, © my os kw „ R M- ca->. food ac 


Tranſ. No. 336. 5 . 88 
(bb) For an exemplification, I might name many animals, pat. 5 


ticularly birds, whoſe parts are completely ſuited to this ſervics 


3. There is yet another inſtin remaining, of ſuch 
animals as can neither adminiſter ſuck to their young, 
neither lay them in places affording food, nor can 
convey and bring them food, but do with their eggs, 
lay up proviſions for their future young. Somewhat 


of this is reported of ſome birds (cc); but I have my- 


ſelf, with pleaſure, frequently ſeen ſome of the ſpe- 
cies of inſects to carry ample proviſions into their dry 
and barren cells, where they have ſealed them care» 
fully and cautiouſly up with their eggs, partly, it is 
| like, for incubation-ſake, and partly as an eaſy bed 
to lodge their young; but chiefly, for future provi- 


ſion for their young, in their nympha-ſtate, when 


they ſtand in need of food (dd). 


They are characteriſtics of rapaeĩous birds, to have aduncous bills 
and talons to hold and tear; and ſtrong brawny thighs to ſtrike 
and carry their prey; as well as a ſharp piercing ſight to eſpy it 
afar off. Raii Synopſ. Method. Av. p. 1. The pelican alfo 
might be here named, for its prodigious bag under its bill and 
throat ; big enough to contain thirty pints. Td. ibid. p. 122. 
And, to name no more, the common heron hath Its moſt remark- 
able parts adapted to this ſervice; long legs for wading ; and a 
long neck anſwerable thereto to reach prey; a wide, extenſive 
throat to pouch it; long toes, with ſtrong hooked talons, (one 
of which is remarkably ſerrate on the edge), the better to hold 
their prey; a long ſharp bill to ſirike their prey; and ſerrate to- 
wards the point, with ſharp hooked beards 2 back ward, to 
hold their prey faſt when ſtruck; and laſtly, large, broad, concave 
wings (in appearance much too large, heavy, and cumberſome 
for ſo ſmall a body, but) of greateſt uſe to enable them to carry 
the greater load to their neſts, at ſeveral miles diſtance; as I 


have ſeen them do from ſeveral miles beyond me, to a large 


heronry above three miles diſtant from me. In which I have ſeen 
plaiſe, and other filh, ſome inches long, lying under the high 
trees in which they build; and the curious and ingenious owner 
thereof, D'Acre Barret, Eſq; hath ſeen a large ee conveyed by 
them, notwithſtanding the great annoyance it gave them in their 
flight, by its twiſting this way and that way about their bodies. 

(cc) This is reported of the American oſtrich mentioned by 
Acarette, - Philoſ. Tranſ No. 89. Of which ſee book vii. chap. 
4- note (e). el "ws * 

(4d) Hornets, waſps, and alk the kinds of bees provide honey; 
and many of the pſeudophecae, and ichneumon waſps and flies, 
carry maggots, ſpiders, etc. into their neſts ; of which ſee above, 

chap. 13, note (c), p. 233+ | . 

| | * 
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* CH AP. XVI. 
The CONCLUSION. 
uus I have, as briefly as I well could, (and 


much more briefly than the matters deſerved), 
diſpatched the decad of things I propoſed in common 


to the ſenſitive creatures. And now let us pauſe a 
little, and refle&t. And upon the whole matter, 
what leſs can be concluded, than that there is a Be. 


ing infinitely wiſe, potent, and kind, who is able to 


contrive and make this glorious ſcene of things, which 
I have thus given only a glance of! For, what leſs | 


than infinite could ſtock ſo vaſt a globe with ſuch a 
noble ſet of animals ! all ſo contrived, as to miniſter 
to one another's help ſome way or other, and moſt 
of them ſerviceable to man peculiarly, the top of this 
lower world, and who was made, as it were, on 
purpoſe to obſerve, and ſurvey and ſet forth the glory 
of the infinite Creator, manifeſted in his works! 
Who? what but the great Gop, could fo admirably 
provide for the whole animal world, every thing ſer- 
viceable to it, or that can be wiſhed for, either to 
conſerve its ſpecies, or to miniſter to the being or 
well-being of individuals ! Particularly, who could 
feed ſo ſpacious a world, who could pleaſe fo large i 
namber of palates, or ſuit ſo many palates to ſo great 
2 variety of food, but the infinite Conſervator of the 
world! And who but the ſame great HE, could pro- 
vide ſuch commodious clothing for every animal; 
ſuch proper houſes, neſts, and habitations; ſuch 
ſuitable armature and weapons; ſuch ſubtilty, arti 
fice, and ſagacity, as every creature is more or les 
armed and furniſhed with, to fence off the injuries of 
the weather, to reſcue itſelf from dangers, to preſerve 
Itſelf from the annoyances of its enemies; and, 1n 3 
' word, to conſerve itſelf, and its ſpecies ! What but 
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balance the ſeveral ſpecies of animals, and conſerve 
the numbers of the individuals of every ſpecies fo 
even, as not te over or under-people the terraque- 
ous globe! Who, but the infinite wiſe Lok p of the 
world, could allot every creature its moſt” ſuitable 
place to live in, the moſt ſuitable element to breathe, 
and move, and act in! And who, but Hx, could 
make ſo admirable a ſet of organs, as thoſe of reſpi- 


ration are, both in land and water animals! Who 


could contrive ſq curious a ſet of limbs, joints, bones, 
muſcles, and nerves, to give to every animal the 
moſt commodious motion to its ſtate and occaſtons 
And, to name no more, what anatomiſt, mathema- 
tician, workman, yea, angel, could contrive and 
make ſo curious, ſo commodious, and every way ſo 
exquiſite a ſet of ſenſes, as the five fenſes of animals 


are; whoſe organs art. ſo dexterouſly contrived, ſo 


conveniently placed in the body, ſo neatly adjuſted, 
ſo firmly guarded, and ſo completely ſuited to every 


occaſion, that they plainly ſet forth the agency of the 


infinite Creator and Conſervator of the world! 

So that here, upon a tranſient view of the animal 
world in general only, we have ſuch a throng of glo- 
ries, ſuch an enraviſhing ſcene of things, as may 
excite us to admire, praiſe, and adore the infinite- 


ly wiſe, powerful, and kind CREATOR; ta con- 


demn all atheiſtical principles; and with holy David, 
= Plalm xiv. 1. to conclude, that he is in good ear- 
| neſt a fool, that dares to ſay, © There is no Gon,” 


| when we are every where ſurrounded with ſuch ma- 
W nifeſt characters, and 
infinite Being. 


plain demonſtrations of that 


But in the next book we ſhall ſtill find greater to- 
kens, if poſſible, when I come to take a view of ani- 
mals in particular. | | 


| 259 
an infinite ſuperintending Power could ſo equally. 
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OF THE PARTICULAR 


' TRIBES or ANIMALS. 


N” the foregoing book, having taken a view of 
the things in common to animals, my buſineſg, 
in the next, will be to inſpect the particular tribes, 
in order to give further manifeſtations of the infinite 
Creator's wiſdom, power, and goodneſs towards the 


| | | tl 

9 B O O K WW. 8 

A SUR VET of MAN. 

5 | | D 
T HE firſt genus of animals that I ſhall take notice 
of, ſhall be Man, who may juſtly claim the pre- 
cedence in our diſcourſe, inaſmuch as Gop hath given 
him the ſuperiority in the animal world. Gen. 1 26, 
And God ſaid, Let us make man in our image, 
« after our likeneſs; and let them have dominion 

© over the fiſh of the ſea, and over the fowl of the | 

© air, and over the cattle, and over all the earth, WW . ' 

and over every creeping thing that creepeth upoi 2 

© the earth. I. 8 1 

And as to man, we have ſo excellent a piece t x, 

workmanſhip, ſuch a microcoſm, ſuch an abridgement «fi 

of the Creator's art in him, as is alone ſufficient m 

demonſtrate the being and attributes of God. Which ( 


will appear, by conſidering the ſoul and the body d 
man. ö | 


=. 


* 
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# 1 
I 

N 

: 


Che. IJ. & Man's SouL._ 


X 


en A 
Of the Sou L of Man. 


Y ſurvey of man I ſhall begin with the ſoul of 
man, by reafon it is his moſt noble part (a), 
the copy of the divine image in us (5), in which we 
have enough to fill us with admiration of the muni- 
ficence, power, and wiſdom of the infinite Cre- 
ator (c), when we contemplate the noble faculties of 


this our ſuperior part, the vaſt reach and compaſs of 


its underſtanding, the prodigious quicknels and pier- 
cingneſs of its thought, the admirable ſubtilty of its 
invention, the commanding power of its wiſdom, 


the great depth of its memory (d), and, in a word, 
its divine nature and operations. 


(a) Jam vero animum ipſum, mentemque hominis, rationem, 
* canſilium, prudentiam, qui non divina cura perfecta eſſe 2 
at. 


T ſpicit, is his ipſis rebus mihi videtur carere.* Cic. de 
WW Deor. I. 2. c. 39. 5 


(þ) Senſum a coeleſti demiſſem traximus aree, 
Cujus egent prona, et terram ſpectantia: mundi 
Principio indulſit communis conditor illis 
Tantum animas; nobis animum quoque. | 
| | Juv. Sat. xv. ver. 144 
Et cum non aliter poſſent mortalia fingi, 
Adjunxit geminas, illae cum corpore lapſae 
Intercunt : haec ſola manet, buſtoque ſuperſtes 
Evolat. | Claud. de 4 Conſul. Hon. 
r) Nam ſiquis nulli ſectae addiftus, ſed libera ſententia re- 


rum conſiderationem inierit, conſpicatus in tanta earnium ac 


ſſuccorum colluvie tantam mentem habitare; conſpicatus item 


= * ct cujuſvis animalis conſtructionem (omnia enim declarant opi- 


* bheis ſapientiam) mentis, quae homini ineſt, excellentiam intel- 


A liget, tum opus de partium utilitate, quod prius exiguum effe 
| © fitbi videbatur, perfectiſſimae theologiae verum principium con- 
| © Niituet : quae theologia multo eſt major atque praeſtantior tota 


medicina. Galen de Uſu Part. I. 17. c. 1. | 
(4) Among many examples that I could give of perſons fa- 


| mous for memory, Seneca's account of himſelf may be ane: 


Hane {memoriam} aliquando in me floruiſſe, ut non tantum ad 


| 9 uſum ſufficeret, ſed in miraculum uſque procederet, non nege. 
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But I ſhall not dwell on this, though the ſuperior 
part of man, becauſe it is the leaſt known. Only 
there are two things I cannot eaſily paſs by, becauſe 
they manifeſt the ſpecial concurrence and deſign of 
the infinitely wiſe Creator, as having a particular and 
neceſſary. tendency to the management and good or. 
der of the world's affairs. Ihe 

I. Of which is the various genii, or inclinations 


of mens minds to this, and that, and the other buj. 
neſs (e). We ſee how naturally men betake them. 
ſelves to this and that employment: ſome delight 


moſt in learning and books, ſome in divinity, ſome 


in phyſic, anatomy, and botany, ſome in critica 


learning, and philology, ſome in mathematics, ſome 
in metaphyſics, and deep reſearches ; and ſome have 
their delight chiefly in mechanics, architecture, 


war, navigation, commerce, agriculture ; and ſome - 


have their inclinations lie even to the ſervile offices 
of the world, and an hundred things beſides. 


Now all this is an admirably wiſe, as well as mot 
_ neceflary proviſion, for the eaſy and ſure tranſacling 


Nam et 2000 nominum recitata, quo ordine erant dicta, red 
* debam : et ab his qui ad audiendum preceptorem noſtrum con- 
« yenerunt, ſingulos verſus a ſingulis datos, cum plures quam 200 
© efficerentur, ab ultimo incipiens uſque ad primum recitaban, 
After which, mention is made of the great memory of Latro 
Porcius, (chariſſime mihi ſodalis, Seneca calls him) who. retained 
in his memory all the declamations he had eyer ſpoken, and never 
had his memory fail him, not ſo much as in one ſingle word, 
Alſo, he takes notice of Cyneas, ambaſſador to the Romans, fron 
king Pyrrhus, who in one day had ſo well learned the names of 
his ſpectators, that * poſtero die novus homo et ſenatum, et on- 
nem urbanam circumfuſam ſenatu plebem, nominibus ſuis per 
«© ſalutavit.” Senec. Controverſ. |. 1. init. Vide quoque Pli 
I. 7. c. 24 where he alſo adds other examples, viz, Cyrus ter 
© omnibus in exercitu ſuoMmilitibus nomina reddidit ; L. Scipio 
populo Rom. Mithridates 2a gentium rex, rotidem linguis jun 
© dedit, pro concione ſingulas ſine interprete affatus, Charmidz, 
© ſeu potius Carneades,—quae quis exegerat yolumina in bibliv 
© thecis, legentis modo repreſentavit. | | 
(e) Diverſis etenim gaudet natura miniſtris, 

2 Ut fieri diverſa queant ornantia terras. 

Nec patitur eunctos ad eandem currere metam, 
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the world's affairs; to anſwer every end and occaſion 
of man, yea, to make man helpful to the poor help- 
leſs beaſts as far as his help is needful to them; and 
all, without any great trouble, fatigue, or great in- 
convenience to man; rather as a pleaſure and diver- 
ſion to him. For ſo far it is from being a toil, that the 
greateſt labours (7), cares, yea, and dangers too, 
become pleaſant to him who is purſuing his genius, 
and whoſe ardour of inclination eggs him forward, 
and buoys hin up under all oppoſition, and carrieth 


him through every obftacle, to the end of his deſigns 


and deſires. : | 

II. The next is, the Inventive power of the ſoul (g). 
Under which I might ſpeak of many things; but I 
ſhall take notice only of two, becauſe they manifeſt 
the particular concern and agency of the infinitely 


= wile Creator. The 


1. Is, That man's invention ſhould reach to ſuch 
W a great variety of matters; that it ſhould hit upon 
every thing that may be of any uſe, either to himſelf, 


808 varias jubet ire vias, varioſque labores 
Suſcipere, ut vario cultu fit rolshrtor orbis. 1 
| j | Paling in Scorp. 
Ourac d revrioo: Org xapierre Ji d 44. 
Addi, Etc. 55 
Ita non omnibus hominibus ſua dona dat Deus, neque bo- 
| © nam indolem, neque prudentiam, nec eloquentiam : alius nam- 


que vultum habet deformem ; ſed Deus formam eloquentia or- 


© nat, etc. Hom. Qdyſ. 8. The like alſo in Tliad. I. 13. 
(Although Solomon declares, Eccl. xii. x2. That much 

© ſtudy is a wearineſs to the fleſh;? yet we ſee with what plea. 

ſure and aſſiduity many apply themſelves to it. Thus Cicero 


| tells of Cato, whom be caſually found in Lucullus's library ; 
M. Catonem vidi in bibliotheca ſedentem, multis cireumfuſum 
= © Stoicorum libris. Erat enim, ut ſcis, in eo inexhauſta aviditas 


' © legendi, nec ſatiari poterat : quippe ne reprehenſionem quidem 

« vulgi inanem reformidans, in ipſa curia ſoleret legere ſaepe 
dum ſenatus cogeretur——ut Heluo librorum videbatur.” 
Cic. de Finibus |. 3. c. 2. 

(8) * Mentem hominis, quam vis eam non videas, ut Deum non 
« vides, tamen ut Deum agnoſcis ex operibus ejus, fic ex memo- 
* ria rerum, et inyentione, et celeritate motus, omnique pulchri- 


W © tudine virtutis vim divinam mentis agnoſeito.“ Cic. Tuſe. 
Quaeſt. L I. Co 29. ; 
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or to human ſociety, or that may any ways promote, 
what in him lies, the benefit of this lower part of the 
creation. | | 
For the illuſtration of this, I might take a view of 
all the arts and ſciences, the trades, yea, the very 
tools they perform their labours, and contrivancez 
with, as numerous as their occaſions and contrivances 
are various. Indeed, what is there that falleth yy. 
der the reach of man's ſenſes, that be doth not em. 
oy to ſome uſe and purpoſe, for thè world's good! 
The celeſtial bodies, the ſan, the moon, with the 


4 other planets, and the fixed ſtars, he employs to the 
| noble uſes of aſtronomy, navigation, and geography, WW 1 
1 And, what a noble acumen, what a vaſt reach muſt 1 
. the ſoul be endowed with, to invent thoſe curious 
1 ſciences of geometry and arithmetic, both ſpeciou, WW 1 
4 and in numbers; and thoſe nice and various inſtru. WW 2 
f ments, made ule of by the geometrician, aſtronomer, p 
4 geographer, and ſailor! And laſtly, what a wonder. v 
* ful fagacity is ſhewn in the buſineſs of optics, and 
A particularly in the late invention of the teleſcope; No 
4 wherewith new wonders are diicovered among God's a 
| works, in the heavens, as there are here on eatth, ir 
4 with the microſcope, ang other glaſſes is 
* And as for this Iowey world, what material is there th 
* | 
11 to be found; what kind of earth, or ſtone, or metal; ¶ ve 
„ what animal, tree, or plant, yea, even the ven 1o 
L : ſhrubs of the field; in a word, what of all the excel: ve 
+ lent variety, the Creator has furniſhed the world with, ta 
| for all its uſes and occaſions, in all ages; what, I ſay, or 
| that man's contrivance doth not extend unto, ani th: 
make ſome way or other advantageous to himſel, dit 
and uſeful for building, clothing, food, phyſic, or 
for tools or utenſils, or for even only pleaſure and d ex, 
verſion ! Fe Fo, By f | 
But now conſidering the great power and extent « - 
human invention, | = 


2. There is another thing, that doth farther de 1 mer 
monſtrate the ſuper · intendencę of the great Creatu BY 


= 
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and Conſervator of the world; and that is, that things 
of great, and abſolutely neceſſary uſe, have ſoon, and 
eaſily occurred to the invention of man; but things 
of little uſe, or very dangerous uſe, are rarely and 
ſlowly diſcovered, or {till utterly undiſcovered. We 
have as early as the Moſaic hiſtory, an account of 
the inventions of the more uſefyl crafts and occupa- 
tions: thus, Gen. iii. 23. Adam was ſent forth 
from the garden of Eden, by God himſelf, to till 
| © the ground.” And in the next chapter, his two 
ſons Cain and Abel; the one was of the ſame occu- 
pation, a tiller of the ground, the other a keeper of 
ſheep (5). And the poſterity of theſe are in the lat- 
ter end of Gen. iv. recorded, Jabal, to have been 
| © the father of ſuch as dwell in tents (i);“ i. e. he 
was the inventor of tents, and pitching thoſe move- 
able houſes in the fields, for looking after, and de- 
paſturing their cattle in the deſarts, and uncultivated 
world. Tubal-Cain was an inſtruCtor of every ar- 
© tificer in braſs and iron (i),“ or the firſt that found 
out the art of melting, and malleating metals (/),” 
and making them uſeful for tools, and other neceſſary 
implements. And his ſiſter Naamah, whoſe name 
is only mentioned, is by ſome thought to have been 
the inventor of ſpinning and clothing. Yea, the 
very art of muſic is thus early aſcribed to Jubal (); 
ſo indulgent was the Creator to find a means to di- 
vert melancholy, to cheer the ſpirits, and to enter- 
tain and pleaſe mankind. But for things of no uſe, 
or but little uſe, or of pernicious conſequence, either 
W they have been much later thought of, and with great 
WT difficulty, and perhaps danger too, brought to paſs ; 
or elſe they ſtil] are, and perhaps will always remain, 
Ws exerciſes of the wit and invention of men. 
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about finding the longitude. Theſe things, although 


tions made thereof by the author, to the doctor, it appears 


266 % Man's INVENTION. Book v. 


Of this we might give divers inſtances: in mathe. 
matics, about ſquaring the circle (u); in mecha- 
nics (o), about the art of flying; and in navigation, 


ſome of them in appearance innocent, yea, perhaps 
very uſeful, yet remain for the moſt part ſecret; not 
becauſe the diſcovery of moſt of them is more impoſ. 
ſible, or difficult than of many other things, which 


(=) Although the quadrature of the circle hath in former ages 
exerciſed ſome of the greateſt mathematical wits; yet nothing 
has been done in that- way ſo conſiderable, as in and fince the 
middle of the laſt century; when in the year 1657, thoſe very 
ingenious and great men, Mr William Neil, and my lord Bron. 
ker, and Sir Chriſtopher Wren afterwards, in the fame year, 

eometrically demonſtrated the equality of ſome curves to a ſtrait 
Rae. Soon after which, others at A and abroad, did the 
like in other curves. And not long afterwards, this was brought 
under an analytical calculus : the firſt ſpecimen whereof, that 
was ever publiſhed, Mr Mercator gave in 1688, in a demonſtrz 
tion of my iord Brounker's quadrature of the hyperbola, by Dr 
Wallis's reduction of a fraction, into an infinite ſeries. by diviſion, 
But the penetrating genius of Sir Iſaae Newton had diſcovered : 
way of attaining the quantity of all quadrible curves analytically, 
by his method of flux ions, ſome time before the year 1688, 281 
find very probable from an hiſtorical account, in a long letter of 
Mr Collins, written in his own hand, and ſent to Richard Town- 
ley, Eſq; of Lancaſhire, whoſe papers are in my hands. In that i 
Jetter Mr Collins faith, that in September 1668, Mr Mercator 
© publiſhed his Logarithmotechnica, one of which he ſoon ſeut 
© to Dr Barrow, who thereupon ſent him up ſome papers of Mr 
© Newton's [now Sir Iſaac]; by which, and former communice 
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that 12 method was invented ſome years before by the 
« ſaid Mr Newton, and generally applied.“ And then he goes on 
to give ſome account of the method; what it per forms in the 
circle, etc. what Mr Gregory had done in that kind, ubo in- 
© tended to publiſh ſomewhat in Latin about it, but would not 
© anticipate Mr Newton, the firſt inventor thereof; with much 
more of this nature. The deſign, I find, of that indefatigabt 
romoter of mathematics, Mr Collins, was to acquaint Mr Tow 
be in his letter, with what had been done; and to get the aſſ Wi 
ance of that ingenious gentleman, towards the completing a bod E] 
of algebra. 85 * r 
(e) 1 do not mention here the perpetual motion, which hit) 
exerciſed the mechanical wits for many ages, becauſe it is a thin! 
impoſſible, if not a contradiction: as the before-commended It 
Clarke aſſerts in Rohaul. Phyſ. p. 133 : 
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have met with a diſcovery ; nor is it for want of 
man's diligence therein, or his carefu] purſuit and 
inquiry after them, (for perhaps, nothing already 
diſcovered hath been more eagerly ſought after); but 
with much better reaſon (I am ſure with greater hu- 
' mility and modeſty) we may conclude it is, becauſe 
the infinitely wiſe Creator, and Ruler of the world, 
hath been pleaſed to lock up theſe things from man's 
underſtanding and invention, for ſome reaſons belt 
known to himſelf, or becauſe they might be of ill 
conſequence, and dangerous amongſt men. 

As in all probability the art of flying would par- 
ticularly be : an art which in ſome caſes might be of 
good ule, as to the geographer and philoſopher ; but 
in other reſpects, might prove of dangerous and fatal 
conſequence : as for inſtance, by putting it in man's 
power to diſcover the ſecrets of nations and families 
more than is conſiſtent with the peace of the world 
for men to know; by giving ill men greater opportu- 
nities to do miſchief, which it would not lie in the 
power of others to prevent; and, as one ebſerves (p), 
by making men leſs ſociable: For upon every true 
cor falſe ground of fear, or diſcontent, and other oc- 
© cafions, he would have been fluttering away to 
« ſome other place; and mankind, inſtead of coha- 


That this is the true reaſon of theſe matters, is 
[8 manifeſt enough from holy ſcripture; and reaſon” (g) 
alſo gives its ſuffrage thereto. The ſcripture expreff- 


WW © their neſts upon rocks.” | 


gitt, is from above, and cometh down from the Fa- 
WW < ther of lights, St James i. 17. Solomon, Prov. 
ii. 6. ſaith, The Lord giveth wiſdom ; out of his 
mouth cometh knowledge and underſtanding.” And 


- 


( Grew's Coſmol. Sacr. I. 1. c., 5. ſect. 25. 8 
| (9) * Nemo igitur vir magnus ſine aliquo afflatu divine unquam 
5 fuit,” Cic, de Nat. Decor. I. 2. c. 66, n | 19285 
| FFF 
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biting in cities, would, like the eagle, have built 
PF ly tells us, that every good gift, and every perfect 


| Elihu is very expreſs, Job Xxxii. 8. But there is a 
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* ſpirit in man, and the inſpiration of the Almighty 
« giveth them underſtanding; Troy Tarroxparopic try I 
dideoxuoo, ad the LXX render it, The infpiration, 
© the afflatus of the, Almighty, is their inſtructor, 
»© miſtreſs, or teacher.“ And in ſcripture, not only 
the more noble, ſuperior acts of wiſdom or ſcience, 
but much inferior alſo, bear the name of wiſdom, 
knowledge, and underſtanding, and are aſcribed unto 
God. It is well known that Solomon's wiſdom i; 
wholly aſcribed unto God ; and the wiſdom and un. 
derſtanding which God is ſaid to have given him, 
1 Kings iv. 29. is particularly fet forih in the following 
verſes, by his great fkill in moral and natural philoſo- 
phy, in poetry, and probably in aſtronomy, geome- 
try, and ſuch other of the politer ſciences, for which 
Egypt, and the Eaſtern nations were celebrated of 
cold (r); And Solomon's wiſdom excelled the vil. 
dom of all the children of the eaſt country, and all 
the wiſdom of Egypt. For he was wiſer than all 
men, than Ethan, etc. And he fpake 5000 pro- 
verbs; and his fongs were 1005. And he ſpake of 
trees, from the cedar to the hyſſop of the wall, 
(i. e. of all forts of plants); alſo of beaſts, fol, 
- Creeping things, and fiſnes.“ So likewiſe the wil 
dom of Daniel and his three companions, is aſeribed 
unto God, Dan. 1. 17. * As for theſe four children, 
© God gave them knowledge, and ſkill in all learning 
and wiſdom ; and Daniel had underſtanding in all 
© vifions and dreams.“ And accordingly in the next 
chapter, Daniel acknowledgeth and praiſeth God, ver. 
20, 21. Daniel anſwered and ſaid, Bleſſed be the 
name of God for ever and ever, for wiſdom and 
might are his.--He giveth wiſdom unto the wile, and 


A A K 3a 3a „ 


(-) Egypt, and ſome of the Eaſtern nations, are celebrated for 
their ſkill in polite literature; both in ſcripture and profane 
ſtory : Job was of thoſe parts; ſo were the Tepol and Ma ye, 
the Brachmans and Gymnoſophiſts. Moſes and Daniel had their 
education in theſe parts: and Pythagoras, Democritus, and & 
thers, travelled into theſe parts for the ſake of learning. 2 


> 
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« knowledge to them that know underſtanding.” But 
not only {kill in the ſuperior arts and ſciences, but 
even in the more inferior mechanic arts, is called b. 
the ſame names, and aſcribed unto God: thus for 
the workmanſhip of the tabernacle, Exod. xxxt. 2. 
to ver. 6. * Sec, I have called Bezaleel; and I have 
« filled him with the 'Spirit of God, in wiſdom, and 
© jin underſtanding, and, in all manner of workman- 


« ſhip : to deviſe cunning wor ks, to work in gold, filver, 


« and braſs; and in cutting of ſtones, to ſet them; 
and in carving of timber, to work in all manner of 
« workmanſhip.” So the ſpinſters, weavers, and 
other <crafts-people, are called wiſe-hearted, Exod. 
xxxiv. 10. 25. and other places. And in Exod. 
xxxvi. 1, etc. the Lord is ſaid to have put this wiſdom 


in them, and underſtanding to know how to work 


all theſe manner of works, for the ſervice of the ſanc- 
tuary. And laſtly, to name no more inſtances, 
Hiram the chief architect of Solomon's temple, is in 


I Kings vii. 14. and 2 Chron, 11. 14. called a cunning 


man, filled with wiſdom and underſtanding, to 
© workin gold, ſilver, braſs, iron, ſtane, timber, purple, 
© blue, fine linen, and crimſon ; alſo to grave, 
© and find out every device which fhould be put to 
him.” 1 i | 


Thus doth the word of God aſeribe the contri- 


W vances and crafts of men, to the agency, or influence 


F of the Spirit. of God, upon that of man. And there 


is the ſame reaſon for the variety of genii, or inclina- 


W tions of men alſo; which from the ſame ſcriptures 


if may be concluded to be a deſignation, and tranſac- 


W tion of the fame almighty Governor of the world's 


3 | affairs. And who indeed, but HE, could make ſuch ; 


a divine ſubſtance, endowed with thoſe admirable 
faculties and powers, as the rational ſoul hath; a 


| being to bear the great Creator's vicegerency in this - 


lower world; to employ the ſeveral creatures; to 

make uſe of the various materials; to manage the 

grand buſineſs 3 and to ſurvey the glories of all the 
Z 3 . 
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viſible works of God ! a creature, without which 
this lower world would have been a dull, uncouth 
and deſolate kind of globe! who, I ſay, or what leG 


than the infinite God, could make ſuch a rational 
creature, ſuch a divine ſubſtance as the ſoul! For if 


we ſhould allow the Atheiſt any of his nonſenſical 
ſchemes, the Epicurean his fortuitous concourſe of 
atoms, or the Carteſian (/) his created matter put in 
motion; yet with what tolerable ſenſe could he, in 
his way, produce ſuch a divine, thinking, ſpeaking, 
contriving ſubſtance as the ſoul is; endowed exact. 
ly with ſuch faculties, powers, and diſpoſitions a8 
3 various neceſſities and occaſions of the world re. 
quire from ſuch a creature! Why ſhould not rather 
all the acts, the diſpoſitions and contrivances of ſuch 
a creature as man, if made in a mechanical. way, and 
not contrived by God, have been the ſame ? Parti- 
cularly, why ſhould he not have hit upon all con- 


trivances of equal uſe, early, as well as many ages. 


ſince? Why not that man have effected, as well as this, 
ſome thouſands of years after? Why alſo ſhould not 
all nations, and all ages (s), improve in every thing, 


(J) As we are not to accuſe any falſely, ſo far be it from me to 
detract from ſo.great a man as Monſieur Cartes was ; whoſe prin- 
ciples, although many have perverted to atheiſtical purpoſes, and 


whoſe notions have, ſome of them, but an il! aſpect, yet lam 


unwilling to believe he was an Atheiſt ; ſince in his Principia Phi- 
Joſophiace, and other of his works, he vindicates himſelf from this 
charge; and frequently ſhews ſeemingly a great reſpect for reli- 
gion : beſides that, many of his ſuſpicious opinions are capable 
of a favourable interpretation, which will make them appear in a 
better form: thus when he diſcardeth final cauſes from his philo- 
ſophy, it is not a denial of them; but only excluding the conſi- 


deration of them, for the ſake of free philoſophiſing ; it being 


the buſineſs of a divine, rather than a philoſopher, to treat of 
them. | | 

(s) For ages of learning and ignorance, we may compare the 
preſent, and ſome of the ages before the reformation. The laſt 
- century, and the few years of this, have had the happineſs to 
| be able to vie with any age for the number of learned men 
of all profeſſions, and the improvement made in all arts and 
ſciences; too ma ny, and too well known to need a ſpecifica* 


tion. 
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as well as this, or that age, or nation only ()? Why 
ſhould the Greeks, the Arabians, the Perſians, or 
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But for ignorance, we may take the ninth age, and ſo down 
to the reformation; even as low as queen Elizabeth, although 
learning began to flouriſh ; yet we may gueſs how matters ſtood, 
even among the clergy, by her 53 Injunct. An. 1559. Such as 
are but mean readers ſhould peruſe over before, once or twice, 
the chapters and homilies, to the intent they may read to the 
better underſtanding of the people, the more encouragement of 
« godlineſs.* Spar. Collect. p. 82. But this is nothing, in com- 
pariſon to the ages before, when a monk ſaid. Graecum non 
© eſt legi: or as Eſpencaeus more elegantly hath it, Graece 
noſſe * Hebraice prope haereticum.“ Which ſuſpicion, 
ſaid the learned Hakewill, Rhomigius ſurely was not guilty of, 
in commenting upon difamatus, 1 Theſſ. i. 8. who ſaith, that St 
Paul ſomewhat improperly put that for 4/valgatus, not being 
aware that St Paul wrote in Greek, and not in Latin. Nay, ſo 
great was their ignorance, not only of Greek, but of Latin too, 
that a prieſt baptized * in nomine Patria, et Filia, Spiritua ſanc- 
© ta. Another ſuing his pariſhioners for not paving his church, 
proved it from Jer. xvii. 18. Paveant illi, non paveam ego. 
Some divines in Eraſmus's time vndertook to prove heretics ought 
to be burnt, becauſe the apoſtle ſaid, © Haereticum devita.” Two 
friars diſputing about a plurality of worlds, one proved it from 
C 2 decem ſunt facti mundi?“ The other replied, © Sed 
© vbi ſunt notem ?? 
in Latin, yet ſo little was that underſtood} that an old prieſt in 
Henry VIII read maump fimus Domine for ſurpſimus : and being 
admoniſhed of it, he ſaid, he had done ſo for thirty years, and 
would not leave his old num ſimus for their new ſirmpſimus. 
Vide Hakewill, Apol. I. 3. c. 7. ſect. 2. | ce 
(e) © There is, it ſeems, in wits and arts, as in all things beſide, 
© a kind of circularqgrogreſs : they have their birth, their growth, 
© their flouriſhing, their failing, their fading; and within a while 
after, their reſurrection, and flouriſhing again. The arts flou 
© riſhed for a long time among the Perſians, the Chaldacans, the 
© Egyptians— But afterwards the Graecians got the ſtart of them,“ 
and are now become as barbarous themſelves, © as formerly they 
© efieemed all beſides. themſelves to be.” About the birth of 
Ehriſt, learning began to flouriſh in Italy, and ſpread all over 
Chriſtendom, till the Goths, Huns, and Vandals, ranſacked the 
libraries, and defaced almoſt all the monuments of antiquity : ſo 
that the lamp of learning ſeemed to be put out, for near the 
ſpace of ioo years, till the firſt Manſor, king of Africa and 
Spain, raiſed up, and ſpurred forward the Arabian wits, by great 
rewards and encouragements. Afterwards Petrarch opened ſuch 
libraries as were undemoliſhed. He was ſeconded by Boccace, 
and John of Ravenna, and ſoon after by, Aretine, Philelphus, 
Valla, etc.“ And thoſe were followed by Ancas Sylvius, Ange- 
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the Egyptians of old, ſo far exceed thoſe of the 
ſame nations now? Why the Africans and Ameri. 
cans, ſo generally ignorant and barbarous, and the 
Europeans, for the moſt part, polite and cultiva. 
ted, addicted to arts and learning? How could it 
come to paſs, that the uſe of the magnet (u), print. 
Jus Politianus, Hermolaus Barbarus, Marſilius Ficinus, and Joh, 
Picus of Mirandula. Theſe were backed by Rud. Agricola, Re. 
cline, Melanfthon, Joach. Camerarins, Wolph. Lazius, Beat. 
Rhenanus, Almaines : by Eraſmus of Rotterdam; Vives, a Spa. 
niard; Bembus, Sadoletus, Eugubinus, Italians: Turnebus, My. In 
retus, Ramus, Pithaeus, Budaeus, Amiot, Scaliger, Frenchmen; as 
Sir Tho. More, and Linaker, Engliſhmen. And about this time, {* 
even thoſe northern nations yielded their great men; Denmark ne 
X yielded Olaus Magnus, Holſter, Tycho Brahe, and Hemingius; e 
and Poland, Hoſtus, Frixius, and Crumerus. But te name then 
worthies that followed theſe, down to the preſent time, would en 
de endleſs and next to impoſſible. See therefore Hakewill's Apo“ 
I. 3. c. 6. ſect. 2. BAR OI + | | 3x 
(2) Dr Gilbert, the moſt learned and accurate writer on the et! 
magnet, ſhews, that its attractive virtue was known as early « Jn 


7 =, 
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Plato and Ariſtotle ; but its direction was a diſcovery of lan i 
ages. He faith, Superiori aevo 360 aut 400 labentibus annis (+ ( 
* motus magneticus in Boream et Aultrum repertus, aut ab homi 1 ve 
* nibus rurſus recognitus fuit.“ De Mag. |. x. c. 1. But who the E 
happy inventor of this lucky diſcovery was, is not known. Ther ut 


. is ſome, not inconſiderable, reaſon to think our famous country. | 
man, Rog. Bacon, either diſcovered, or at leaſt knew of it. u 
for its uſe in navagation, Dr Gilbert ſaith, * in regno Neapolit, Pp 
no Melphitani omnium primi, uti ferunt, pyxidem inſtrucbat t 
* nauticam. edocti a cive quodam Jol. Goia, A. D. 1300. ib PP 
If the reader hath a mind to ſee the arguments for the in vention och 

being as old as Solomon's or Plautus's time, or of much yon 

| date, he may conſult Hakewill, ib. c. 10. ſe, 4. or Purchas Pia 
| 2 . e. r. fed. .. üb 8 = 

As to the magnetic variation, Dr Gilbert attributes the diſc-| 

very of it to Sebaſtian Cabott. And the inclination, or dipping «pF 

| the needle, was the diſcovery of our ingenious Rob. Norma 

And laſtly, the variation of the variation was firſt found out 

the ingenious Mr H. Gellibrand, Aſtr. Prof. of Greſh. Coll. aba 
| 1634. Vide Gellibr. Diſc. Math. on the Variation of the My 


0 


Needle, and its Variat. anno 1635. Ker - 
= - But ſince that, the before-commended Dr Hally, having fy 
| merly, in Phil. Tranſ. No 148, and 195, given a probable hypo} 
theſis of the variation of the compaſs, did, in the year 1700, un 
| dertake a long and hazardons voyage, as far ai the ice near tit 
| | ſouth pole, in order to examine his faid hypotheſis, and to mils 
ſyſtem of the magnetical variations: which being ſoon after pull 
med, has been fince abundantly confirmed by the Ficuc?, # 
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ing (v), clocks (w), teleſcopes (x), and an hundred 
things beſides, ſhould eſcape the diſcovery-of Archi- 


| may be ſeen in ſeyeral of the late Memoires de Phyſique 22 de 
Mathematique, publiſhed by the French Academie des Sciences. 
= To theſe diſcoveries, I hope the reader will excuſe me, if I 
add one of my own, which 1 deduced ſome. years ago, from ſome 
W magnetical experiments and obſervations I made; which diſcovery 
l alſo acquainted our Royal Society with, ſome time ſince, viz. 
that as the common, horizontal needle is continually varying up 
and down, towards the E. and W. ſo is the dipping needle vary- 
WT ing up and down, towards or fromwards the zenith, with its mage 
W netic tendency, deſcribing a circle round the pole of the world, 
as I conceive, or ſome other point. So'\that if we could procure 
W a needle ſo nicely made, as to point exactly according to its mag- 
W netic direction, it would, in ſome certain number of years, de- 
ſcribe a circle of about 13 gr, radius round the magnetic poles 
Wnortherly and ſoutherly, This I have for ſeveral years ſuſpected, 
and have had ſome reaſon for it too, which I mentioned three 
Wor four years ago, at a meeting of our Royal Society; but | have 
ot yet been ſo happy to procure a tolerable good dipping-needle, or 
ther proper one to. my mind, to bring the thing to ſufficient 
Welt of experience, as in a ſhort time I hope to do, having lately 
it upon a contrivance that may do the thing. 
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(v) It is uncertain who was the inventor of the art of printing, 
very hiſtorian aſcribing the honour thereof to his own city or 
ountry. Accordingly ſome aſcribe the invention of it ro John 
Puttenburg, a knight of Argentine, about 1440, and ſay that 
auſtus was only his aſſiſlant. Bertius aſeribes it to Laurence 
ohn, of Haerlem, and faith, Fuſt, or Fauſt, ſtole from him 
oth his art and tools. And, to name no more, ſome attribute 
to John Fuſt or Fauſt, and Peter Schoeffer (called by Fuſt, in 
me of his imprimaturs, Pet. de Gerneſhem puer meus). But 
there is now to be ſeen at Haerlem, a book or two printed by 
au. Coſter, before any of theſe, viz. in 1430, and in 1432. (See 
* r Ellis's Letter to Dr Tyſon, in Phil. Tranſ. No. 286). But 
e the firſt inventor who it will, there is however great reaſon to 
lieve the art received great improvements from Fauſt, and 
Is ſon-in-law Schoeffer, the latter being the inventer of metal- 
Une types, which were cut in wood before, firſt in whole blocks, 
and afterwards in ſingle types or letters. See my learned friend 
r Wanley's obſervations, in Phil. Tranſ. No. 288, and 310. 
| (w) Concerning the antiquity and invention of clocks and 
WWock-work, I refer the reader to a little book, called, The Arti- 
ial Clock-maker, chap. 6. where there is ſome account of the 
cients inventions in clock-work, as Archimedes's ſphere, Cteſi- 
aus's clock, etc. : | 
e The invention of teleſcopes, Hieron, Syrturus gives this 
eccount of. © Prodiit Anno 160g, ſeu genius, ſeu alter vir adhuc 
incognitus, Hollandi ſpecic, qui Middleburgi_in Zelandia con- 
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convexa, confici. Condicto die rediit, abſolutum opus capiens, 


„is, (faith the moſt learned biſhoy Stillingfleet), there is not 


medes, Anaximander, Anaximenes, Poſſidonius, 
or other great virtuoſos of the early ages, whoſe con. 
trivances of various engines, ſpheres, clepſydrae, and 
4 curious inſtruments, are recorded (5)? And 


venit Joh. Epperkeid Juſſit perſpicilla plura tam cava quam 


atque ut ſtatim babuit prae manibus, bins ſuſcipiens, cayyn 
E ſcil. et convexum, unum et alterum oculo admoyebat, © 
© ſenſim dimovebat, five ut punctum concurfus, five ut artific 
© opus probaret, poſtea abiit, Artifex, ingenii minime expers, e 
© novitatis curioſus coepit idem face re ct imitari,” etc. V. Mil. 
Wor. L 4 c. 7. . . 
Among the curious inventions of the ancients, Archytas; | 
dove was much famed ; of which Aul. Gellius gives th's account: 
« Scripſerunt fimulachrum columbae e ligno ab Archyta ration ab 
« quadam diſciplinaque mechanica fact um, volaſſe: ita erat ſcil. "4 
cet libramentis ſuſpenſum, et aura ſpiritus incluſa atque occult; jm 
© concitum.” Noct. Attic. I. 10. c. 12. The ſame eminent P/ e 
thagorian philoſopher, as Favorinus in Gellius calls him, is Ot 
Horace accounted a noble geometrician too, Te maris et terra, 
© numeroque carentis arenae Menſorem, Archyta.“ Among the 
reſt of his inventions, childrens rattles are aſcribed to him. Arjan 
ſtotle calls them, Ay xvure manrayn, Polit. 8. i. e. Archytas's ri-jl 
tle, And Diogenianus, the grammarian, gives the reaſon of H, 
invention, Af x ure raxrayy ini vu, etc. That Archytas's rf 
© tle was to quiet children; for he hoving children, contru] f 
© the rattle, which he gave them to prevent their tumble 
8 [Axexaxcuor:, ] other things about the houſe,” * = 
To theſe contrivances of Archytas, we may add Regiomonuſ *” 
nus's wooden eagle, which flew forth of the city, aloft in 0 
air, met the emperor a good way off, coming towards it, my!” 
© having ſaluted him, returned again, waiting on him to the cm 
« ty gates,” Alſo his iron fly, which at a fealt © flew forth of 1 ne 
* hands, and taking a round returned thither again.“ Vide Hit IE 
will, ubi ſupra, c. ro. ſect 1. 2 IE 
As to other inventions of the ancients, ſach as of lett ne 
bricks, and tiles, and building houſes, with the ſaw, rule, # 
plumber, the lath, augre, glue, etc. alſo the making braſs, gol 
and other metals; the uſe of ſhields, ſwords, bows, and arronz 
boots, and other inſtruments of war; the pipe, harp, ang ot! 
muſical inſtruments; the building of ſhips, and navigation, 
many other things beſides; the inventors of theſe, as repor' 2 
by ancient heathen authors, may be plentifully met with in PH 
Nat. Hiſt, I. 7. c. 56. | | 5 
But in this account of Pliny, we may obſerve whence the! 
cients, even the Romans themſelves in ſome meaſure, had the 
accounts of theſe matters, viz. from the fabulous Greeks, vs 
were fond of aſcribing every thing to them ſelves. The tn 


in the world uſeful or beneficial to mankind, but they Þ 
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why cannot the preſent or paſt age, ſo eminent for 
polite literature, for diſcoveries and improvements in 
all curious arts and buſineſſes (perhaps beyond any 
known age of the world; why cannot it, I ſay) 
diſcover thoſe hidden Quaeſita, which may probably 
ve reſerved for the diſcovery of future and leſs learned 
WEoenerations ? | 

bf theſe matters, no ſatisfaftory account can be 
Weoiven by any mechanical hypotheſis, or any otter 
way, without taking in the ſuperintendance of the 


doth manifeſt himſelf in ſome of the moſt conſider- 
ble of thoſe works of men, by ſome remarkable 
ranſactions of his providence, or by ſome great 
evolution or other happening in the world thereupon. 
f this I might inſtance in the invention of print - 
Ing (z), ſucceeded firſt by a train of learned men, 
Ind the revival of learning, and ſoon after that by the 
Peformation, and the much greater improvements of 
arning at this day. But the moſt conſiderable in- 


made a ſhift to find the author of it among themſelves, If we 
= inquire after the original of agriculture, we are told of Ceres 
and Triptolemus ; if of paſturage, we are told of an Arcadian 
par ; if of wine, we preſently hear of a Liber Pater; if of 
iron inſtruments, then who but Vulcan! if of muſic, none 

like to Apollo. If we prefs them then with the hiſtory of other 
ZSmnations, they are as well provided here; if we inquire an ac- 
gount of Europe, Aſia, or Libya; for the firſt, we are told a 
Ine ſtory of Cadmus's ſiſter ; or the ſecend, of Prometheus's 


bd ſo the learned author goes on with other particular nations, 
och they boaſted themſelves to be the founders of. “ Only 
ye grave Athenians thought ſcorn to have any father aſſigned 
hem, their only ambition was to be accounted ' aborigines et 
enuini terrae.“ But the ignorance and vanity of the Greek 
Nory, that learned author hath ſufficiently refuted. Vide Stil- 
Weflcct's Orig. Sacr. part 1. book 1. chap. 4. | 
(2) Whether printing was invented in 1440, as many imagine, 
was ſooner practiſed, in 1430, or 1432, as Mr Ellis's account 
= the Dutch inſcription, in Phil. Tranſ. No. 286. doth import; 
however manifeſt, how great an influence, as it was natural, 
invention had in the promoting of learning ſoon afterwards, 
WE" tioned before in note (v), p. 273, After which followed the 
Wormation, about the year 1517. 0 
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great Creator and Ruler of the world; who oftentimes | 
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that our culture of the more polite and curious ſcien. 


make one remark, by way of practical inference, | 


appears, that the ſouls of men are ordered, diſpoſed, | 
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ſtance I can give is, the progreſs of Chriſtianity, by 
means of the civilized diſpoſition, and large extent 
of the Roman empire. The latter of which, as it 
made way for human power, ſo the former made Way 
for our moſt excellent religion into the minds of 
men. And ſo J hope, and earneftly pray, that the 
omnipotent and all-wiſe Ruler of the world will tran. 
aCt the affairs of our moſt holy religion, ere it be 
long, in the heathen world; that the great improve. 
ments made in the laſt, and preſent age, in arts and 
ſciences, in navigation and commerce, may bea 
a means to tranſport our religion, as well as name, 
through all the nations of the earth. For we find 


=# 3.5 Vp www cs 


ces, and our great improvements in even the me. 
chanic arts, have already made a way for us into 
ſome of the largeſt and fartheſt diſtant nations of | 
che earth 3 particularly into the great empire df 
China (aa). | 3 

And now, before I quit this ſubject, I cannot bu 


from what has been laſt ſaid, and that is, ſince 1 


—_—— 


and aCtuated by God, even in ſecular, as well as fpi| 
ritual Chriſtian acts, a duty ariſeth thence on ever 


(aa) The Chineſe being much addicted to judicial aſtrology, 1 
great obſervers of the heavens, and the appearances in then} RE 
For which purpoſe they bave an obſervatory at Pekin, and f 
mathematicians appointed to watch every night; four_towars = 
the four quarters of the world, and one towards the rent. 
nothing may eſcape their obſervation : which obſervations at 
the next morning brought to an office to be regiſtered. But not 
withſtanding this their diligence for many ages, and that the empe 
ror hath kept in his ſervice above 100 perſons, to regulate the k 
lendar, yet are they ſuch mean aſtronomers, that they owe ti 
regulation of their kalendar, the exactneſs in calculating eclipſt 


cians ſo acceptable to the emperor, that father Verbicſt, and 4 
vers others, were not only made principals in the obſervaton 
but put into places of great truſt in the empire, and had il! 
greateſt honours paid them at their deaths. Vide La Con 
Mem. of China, Letter 2, etc. N , 


%. 
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man, to purſue the ends, and anſwer all the deſigns 
of the divine providence, in beſtowing his gifts and 
graces upon him. Men are ready to imagine their 
wit, learning, genius, riches, authority, and ſuch 
like, to be works of nature, things of courſe, or ow- 
ing to their own diligence, ſubtilty, or ſome ſecon- 
dary cauſes; that they are maſters of them, and at 
liberty to uſe them as they pleaſe, to gratify their luſt 
or humour, and ſatisfy their depraved appetites. | But 
it is evident, that theſe things are the gifts of God, 
WE they are ſo many talents entruſted with us by the in- 
W finite Lord of the world, a ſtewardſhip, a truſt repoſed 
Win us; for which we muſt give an account at the day 
hen our Lord ſhall call; according to the paraboli- 
aal repreſentation of this matter by our bleſſed Savi- 
our, Matth. xxv. 14. ; | 
WW Our duty then is not to abuſe theſe gifts of God, 
not to neglect the gift that is in us, not to hide 
WE our talent in the earth; but, as St. Paul exhorteth 
Timothy, 2 Tim. i. 6. we muſt ; ſtir up the gift of 
W God which is in us,” and not let it lie idle, conceal- 
1 d, or dead; but we muſt H To xe, 
blow it up, and enkindle it,“ as the original im- 
Ports; we muſt improve and employ our gift to the 
lory of the giver; or, in that miniſtration, that uſe 
ad ſervice of the world, for which he gave it. Our 
ewardſhip, our craft, our calling, be it that of am- 
lladors of heaven, committed to us, as it was to 
mothy (45), by the laying on of hands; or be it 
we more ſecular buſineſs of the gentleman, tradeſ- 
Iman, mechanic, or only ſervant; nay, our good 
genus, our propenſity to any good, as. ſuppole to 
Wltory, mathematics, botany, natural philoſophy, 
Wechanics, etc.; I ſay, all theſe occupations, in which 
e providence of God hath engaged men, all the in- 
nations to which his Spirit hath diſpoſed them, 
aht to be diſcharged with that diligence, that care 
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and fidelity, that our great Lord and Maſter may 
not ſay to us, as was ſaid to the unfaithful ſteward, 
Luke xvi. 2. Give an account of thy ſtewardſhip, 
for thou mayſt be no longer ſteward;* but that he 
may ſay, as it is in the parable before cited, Matth. 
xxv. 21. Well done, thou good and faithful ſervant, 
s thou haſt been faithful over a few things, I will 
make thee ruler over many things, enter thou in- 
© to the joy of thy Lord.“ Since now the caſe is 
thus, let us be „ to follow Solomon's advice, 
Eccl. ix. 10. * Whatſoever thy hand findeth to do, do 
« it with thy might” (cc): Lay hold on every occaſion 
that preſents itſelf, and improve it with the utmoſt 
diligence; becauſe now is the time of action, both 
in the employments of + the body and of the mind; 
now is the ſeaſon of ſtudying either arts and ſcien- 


have no opportunities in the place whither thou art 
* going in the other world.” * For there is no work, 
6 nor device, nor knowledge, nor wiſdom in the grave 
*. whither thou goeſt,” | 


CHAP. I. 
Of. Man's Body, particularly its POSTURE. 


AVING thus, as briefly as I well could, 
ſurveyed the Soul, let us next take a view of 

Man's Body. Now, here we have ſuch a multiplicity 
of the moſt exquiſite workmanſhip, and of the belt 
contrivance, that if we ſhould ſtrictly ſurvey the body 


from head to foot, and ſearch anly into the known 


arts, and many more that lie undiſcovered, ve 
- ſhould find too large and tedious a taſk to be diſpatch- 
ed. I ſhall therefore have time only to take a tranb- 
ent and general kind of view of this admirable ma- 


ec) Biſhop Patrick in loc. 


ces, or wiſdom and virtue, for which thou wilt 


, 


buſineſs, 
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chine, and that ſomewhat briefly too, being prevent- 
ed by others, particularly two excellent authors of our 
own (a), who have done it on the ſame account as 
myſelf, And the coin by 

I. Thing that preſents itſelf to our view, is the erect 
poſture (5) of man's body; which is far the moſt, if 
not the only commodious poſture for a rational crea- 
ture, - for him that hath dominion over the other 
creatures, for one that can invent uſeful things, and 


practiſe curious arts. For, without this erect poſture, 


he could not have readily turned himſelf to every 
and on every occaſion, His hand (c) 


(a) Mr Ray, in bis Wiſdom of God manifeſted in the works of 
creation, part 2. And Dr Cockburn's Eſſays on Faith, part 1. eſ- 
ſa 5. | | g ä f 

Wy Ad hane providentiam naturae tam diligentem? [of which 
he had been before ſpeaking] * tamque ſolertem adjungi multa 
poſſunt, e quibus intelligatur, quantae res hominibus a Deo, 
© quamque eximiae tributae ſunt : qui primum eos homo excita- 
tos, celſos, et erectoslconſtituit, ut deorum coguitionem, coelum 
* intuentes, capere poſſent. Sunt enim e terra homines non ut 
incolae, atque habitatores, ſed quaſi ſpectatores ſuperarum re- 
rum, atque coeleſtium, quarvm ſpectaculum ad nullum aliud 
« genus animantium pertinet.“ Cic. de Nat, Deor. I. 2. c. 56. 

(c) Ut autem ſapientiſſimum animalium eſt homo, fic et ma- 
nus ſunt organa ſapienti animali con venientia. Non enim quia 
manus habuit, propterea eſt ſapientiſſimum, ut Anaxagoras di- 


* cebat ; ſed quia ſapientiſſimum erat, propter hoc manus habuit, * 


ut rectiſſime cenſuit Ariſtoteles. Non enim manus ipſae homi- 


_ © nem artes docuerunt, ſed ratio. Manus autem ipſae ſunt arti- 


* um organum, etc. Galen. de uſu part. |. 1. c. 3. Aſter which, 
in the reſt of his firſt book, and part of the ſecond, he conſiders 
the particulars. of the hand, in order to inquire, as he ſaith, ch. 
5- Num eam omnino conllitutionem habeat [manus] qua meli- 
« orem aliam habere non potuit.” 2 


+ Of this part, and indeed of the other parts of human bodies, 


he gives ſo good an account, that I confeſs I could not but ad- 
mire the {kill of that ingenious and famed Heathen. For an ex- 


ample, becauſe it is a little out of the way, I ſhall pitch upon 


bis account of the different length of the fingers, lib. r. c. 24- 
The reaſon. of this mechaniſm, he ſaith, is, that the tops of the 


fingers may come to an equality, Cum magnas aliquas moles in 


© circuitu comprehendunt, et cum in ſeipſis humidum vel par vum 

* corpus continere conantur.—Apparent vero in unam circuli cir - 

Jeumferentiam convenire digiti quinque in actionibus hujuſmodi, 

* maxime quando exquiſite ſphaericum corpus compreheaduns? 
. A a 2 A 
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particularly could not have been in ſo great a readi. 

neſs to execute the commands of the will, and dic. 
rates of the ſoul. His eyes would have been the 
moſt prone, and incommodiouſly ſituated of all ani. 
mals; but, by this ſituation, he can caſt his eyes 
upwards, downwards, and round about him; he hath 
a glorious hemiſphere of the heavens (d), and an 
ample horizon on earth (e), to entertain his eye. 


And this evenneſs of the fingers ends, )in graſping ſpherical and 
other round bodies, he truly enough ſaith, makes the hold th; 
firmer: And it ſeems a noble and pious: deſign he had in ſo ſtrict. 
ly ſurveying the parts of man's body, which take in his ou 

tranſlated words : Cum multa que eſſet apud veteres, tan 
© medicos, quam philoſophos, de utilitate particularum diſſcuſo 


© (quidem enim corpora noſtra nullius gratia eſſe facta exiſtimant, Bi 

© nullaque omnino arte; alii autem 1 gratia, et arti Jn 
cioſe, ) primum quidem tantae hujus diſſenſionis xpirypov in- Yn 
venire ſtudui: deinde vero et unam aliquam” univerſalem me. 
« thodum conſtituere, qua ſingularem partium corporis, et t 
eorum quae illis accidunt utilitatem invenire poſſemus.“ Ibid, * 


cap: 8. 825 * 
(a) Pronaque cum ſpectant animalia caetera terram, 
Os homini ſublime dedit, coelumque tueri 

Juſſit, et erectos ad ſidera tolle re vultus. 8 
. O vid. Metam. I. 1. car. 0 
(e) If any ſhould be ſo curious, to deſire to know how far: 
man's proſpect reachetb, by means of the height of his eye, ſu- , 
poſing the earth was an uninterrupted globe; the method is 
common caſe of right-angled plain triangles, where two fide, | 
and an oppoſite' angle are given: thus in Fig. 4 A H B is the! 
 furfFace, or a great circle of the terraqueovus globe; C the centr; 3 
HC its ſemidiameter, E the height of the eye; and foraſmuijz 
as H E is a tangent, therefore the angle at H is a right angle 
fo that there are given H C 398,386 miles, or 21,034, 781 Eng, 
gliſh feet, according to book ii. chap. 2. note (a), p. 70. CE tity 
ſame length with the height of the eye, on the maſt of a ſhip, d 
at only a man's height, etc. added to it; and E H C the opp" a 
ſite right angle. By which three parts given, it is eaſy to fol pe 
all the other parts of the triangle. And firſt, the angle at 6 
in order to find the ſide H E, the proportion is, as the ſide Ch 
to the angle at H; fo the fide HC, to the angle at E, which be 
ing ſubtracted out of go gr. the remainder is the angle at (ny 
And then, as the angle at E is ta its oppoſite ſide H C, or e 
as the angle at H is to its oppoſite fide CE; ſo the angle at 0% 
to its oppoſite ſide E H, the viſible horizon. Or the labour ma 
be ſhortened, by adding together the logarithm of the ſum «RR 
the two given ſides, and the logarithm of their difference; te « 
half- of which two logarithms is the logarithm of the fide rea 


oss beck vi chap. 5. 5 


Crap. II. ; Of Man's Pos Tt v R E. | 


And as this erection of man's body is the moſt 


complete poſture for him; ſo if we ſurvey the pro- 


viſion made for it, we find all done with manifeſt 
deſign, the utmoſt art and ſkill being employed there - 
in. To paſs by the particular conformation of many 
of the parts, the ligaments and faſtenings to anſwer 
this poſture; as the, faſtenings, for inſtance, of the 


i | pericardium to the diaphragm, (which is peculiar to 
man (7); I fay, paſſing by a deal of this nature, 


manifeſting this poſture to be an act of deſign), let us 


| ſtop a little at the curious fabric of the bones, thoſe 


pillars of, the body. And how artificially do we find 
them made, how curiouſly placed from the head to 
the foot! The vertebrae of the neck and back» 
red, nearly. For an example, we will take the two ſides in 2 8 
by reaſon ſearce any table of logarithms will ſerve us farther. 


Fhe femidlagieter of the earth is 7,017, 594 yards; the height of 
the eye is two yards more, the ſum of both ſides is 14,023, 190. 


=_ Logar. of which ſum iss. - = 7,1468468 
Lo gar. of two yards (the difference) is, 9, 30 0300 

3 N Sum of both Logar. . „ « - . 7+4478768 
The balf-fam, - - - „37239364 


the Logarithm of 5296 yards = three miles, which is the 


length of the line E H, or diſtance the eye can reach at ſix feet 
ZTHeight. | | 


2 


This would be the diſtance on a perfect globe, did the viſual 
ys come to the eye in a ſtrait line; but by means of the re- 
actions of the atmoſphere, diſtant objects on the horizon ap- 2 


pear higher than really they are, and may be ſeen at a greater 
ſtance, eſpecially on the ſea; which is a matter of great uſe, 


5 eff ecially to diſcover at ſea the land, rocks, etc, and it is a great 


of the divine providence, in the contrivance and conveni- 
ee of the atmoſphere, which by this means enlargeth the viſi- 
De horizon, and is all one, as if the terraqueous globe was much 
Wrgcr than really it is. As to the height of the apparent above: 
We true level; or, how much diſtant objects are raiſed by the 
fractions, the ingenious and accurate gentlemen of the French 

cademy Royal have given us a tabic in their Meaſures of the 
arth, Art. 12. | 27S 
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bone (g), made ſhort and complanated, and firmly 
braced with muſcles and tendons, for eaſy incurva. 
tions of the body ; but withal for greater ſtrength, to 
ſupport the body's own weight, together with other 
additional weights it may have occaſion to bear. The 
thigh · bones and legs long, and ſtrong, and every way 
well fitted for the motion of the body, The feet ac: 
commodated with a great number of bones, curiou 
and firmly tacked together; to which muſt be added 
the miniſtry of the muſcles (+), to anſwer. all the 
motions of the legs and thighs, and at the fame time 
to keep the body upright, and prevent its falling, by 
readily afliſting againſt every vacillation thereof, and 
with eaſy and ready touches keeping the line of in. 
nexion and centre of gravity, in due place and po. 
r 19 Lg: 
And as the bones are admirably adapted to prop 


$, RPA 2 


1 
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(g) See book iv. chap. 8. note (c), p. 173. 7 
(5) The mechaniſm of the foot would appear to be wonder fi 
if I thould deſcend to a deſcription of al its parts; but that wou! 
be too long for theſe notes; therefore a brief account, (moi! a 
which 1 owe to the before-commended Mr Cheſelden), may (cr: | 
for a ſample. In the firſt place, it is neceſſary the foot ſhould b 
concave, to enable us to ſtand firm, and that the nerves 48 
blood-veſſels may be free from compreſſion, when we ſtand u 
| walk. In order thereunto, the long flexors of the toes croſs one 
another at the bottom of the foot, in the form of a St Andren' 4a 
croſs, to incline the leſſer toes towards the great one, and th: 
great one towards the leſſer. The ſhort flexors are chiefly cor? e 
cerned in drawing the toes towards the heel. The tranſverſal 8 
pedis draws the ostſid es of the foot towards each other; and/% 
being inſerted into one of the ſeſamoid bones of the great to, Rm. 
diverts the power of the abductor muſcle, falſely ſo called, a8 
makes it become a flexor. And laſtly, the peronaens long, ee 
runs round the outer ankle, and obliquely forwards croſs the bo- 110 
tom of the foot, and at once helps to extend the tarſus, to conſt id 


« 


| 


8 N 4 

by 3 
3 2 
7 


the foot, and to direct the power of the other extenſors % 
wards the hall of the great toe: hence the loſs of the great u 
is more than of all the other tocs. Sce alſo Mr Cowper's Anat. ti 
28. etc. | FP "_ 1 

(i) It is very well worth while to compare here what Borelig 
faith, de motu Animal. part. 1. cap. 18. De ſtatione Anime 
pr op- 132. etc. To which I refer the reader, it being too jo! = 


£ 


to recite heres = 


Cane. III. Of Mais FIGUIx. 283 


to poiſe it. Not one ſide too heavy for the other; 
but all in nice aequipoiſe: the ſhoulders, arms, 
and ſide, aequilibrated on one part; on the other, 
part of the viſcera of the belly counterpoiſed with the 
5 weight of the ſcapular part, and that uſeful cuſhion 
of fleſh behind. 14% i en. 

And laſtly, to all this we may add the wonder- 
ful concurrence, and miniſtry, of the prodigious 
number and variety of muſcles, placed throughout 
W the body for this ſervice ; that they ſhould ſo readily 
W anſwer to every poſture, and comply with every mo- 
tion thereof, without any previous thought or reflex 
ac, ſo that, as the excellent Borelli ſaith (, It is 
worthy of admiration, that in ſo great a variety of 
motions, as running, leaping, and dancing, nature's 
laws of aequilibration ſhould always be obſerved; 
and when neglected, or wilfuly tranſgreffed, that 
the body muſt neceſſarily and immediæeely tumble 


CHAP. III. 
9 the FiGURE and SHAPE of Man's Bo pr. 


H E figure and ſhape of man's body, is the moſt 
„ commodious that could poſſibly be invented 

ſuch an animal; the molt agreeable to his motion; 
his labours, and all his occaſions. For had he 


eeed have done any almoſt, Had he been a rational 
acdrupede, among other things, he had loſt the 
eefit of his hands, thoſe noble inſtruments of the 
tit uſeful performances of the body. Had he been 
de a bird, beſides many other greatfTifconveniencies, 
l 7M 5) Borel, ibid, prop. 14a. 


” 2 8 
Ws. 18 
1 
Oy 
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ſo all the parts of the body are as incomparably placed 


( 
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thoſe before mentioned of his flying would have been 
ſome. In a word, any other ſhape of body, but that 
which the all-wiſe Creator hath given man, would 
have been as incommodious, [as any poſture but that 
of ereCt ; ir would have rendered him more helpleſs, 
or have put it in his power to have been more pernici. 
ous, or deprived him of ten thouſand benefits, or plea- 
fures, or conveniencies, which his preſent figure ca- 
pacitates him for. A 


Was, + CHAP. IV. 

of the STATURE and SIZE of Man's Db gs 
sand, foils the'Retwe umd Gre of 
man's body, we have another manifeſt indi- 


cation of excellent deſign. Not too pygmean (a), 
nor too gigantic (5), either of which ſizes would, in 


ſome particular or other, have been incommodious b 


himſelf, or to his buſineſs, or to the reſt of his fel- 
low-creatures. Too pygmean would have rendered 
him too puny a lord of the creation; too impotent, 
and unfit to manage the inferior creatures; would 
have expoſed him to the aſſaults of the weakeſt ani- 
mals, to the ravening appetite 6f voracious birds, and 


have put him in the way, and endangered his being 


trodden in the dirt by the larger animals. He would 
have been alſo too weak for his buſineſs, unable to 
carry burdens ; _ in a word, to tranſact the 
greater part of his labours and concerns. 


(a) What is here urged about the ſize of man's body, may an- 
ſwer one of Lucretius's reaſons, why nil ex nihilo giguitur” 
His argument is, | Le; | 

Denique cur homines tantos natura parare 
Non potuit, pedibus qui pontum per vada poſſent 
Tranſire, et magnos manibus diveliere monteis? - 1 


5 Lueret. I. 2. carm. 200. 
0) FHaud facile fit ut quiſquam et ingentes corporis vires, et 
£ ingenium ſubtile habeat.“ Diodor. Sic. l. 17. 
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And on the other hand, had man's body been 
made too monſtroufly ſtrong, too enormouſly gigan- 
tic (c), it would have rendered him a dangerous ty- 


(e) Although we read of giants before Noah's flood, Gen. vi. 
4. and more plainly afterwards in Numb. xiii. 33. yet there is 
great reaſon to think the ſize of man was always the ſame from 
the creation. For as to the Nephilim, or giants, in Gen. vi. 
the ancients vary about them; ſome taking them for great athe- 
iſts, and monſters of impiety, rapine, ty ranny, and all wickedneſo, 
as well as of monſtrous ſtature, according as indced the tiebrew 
ſignification allows. FORT 7 IE | 
And as for the Nephilim, ia Num, xiii. which were evidently 
men of a gigantie ſize, it muſt be conſidered, that it is very pro- 
bable; the fears and diſcontentments of the ſpies might add ſome» 
what thereunto. 434 8 
But be the matter as it will, it is very manifeſt, that in 
both theſe places, giants are ſpoken ef as rarities and wonders 
of the age, not of the common ſtature. And ſuch inſtances we 
have had in all ages; excepting ſome fabulous relations; ſuch as 
I take to be that of Theutobocchus, who is ſaid to have been du 
up, anno 161 3, and to have been higher than the trophies, ati 
26 feet long; and no better I ſuppoſe the giants to have been 
that Ol. Magnus gives an account of, in his 5th bock, ſuch as 
Harthen and Starchater, among the men; and among the women, 
© Reperta eſt (ſa ith he} puclla——in capite vulnerata, ac mortua, 
< induta chlamyde purpurea, longitudinis. cubitorum 50, latitudi- 
nis inter humeros quatuor,* Ol. Mag. Hift. I. f. c. 2. ; 

But as for the more credible relations of Goliath, ( © whoſe 
© height was fix cubits and a ſpan,” 1 Sam. xvii. 4. which, accord- 
ing to the late curious ard learned Lord Bp of Peterborovgh, is 
ſomewhat above 11 feet Engliſh; vid. Bp: Cumberland of Jewiſh 
weights. and meaſures) ; of Maximinus the emperor, who was 9 
feet high, and others in Aguſtus and other' reigns, of about the 
- ame height: to which we may add, the dimenſions of a ſkeleton, 
dug up lately in'the place of a Roman camp near'St Albans, by 
an urn, inſcribed, Marcus Antoninus; of which an account is 
given by Mr Cheſelden, who judgeth by the dimenſions of the 

ones, that the perſon. was 8 feet high. Vide Phil. Tranſ. No. 
333. Theſe antique examples and relations, I ſay, we can match, 
yea, outdo, with modern examples; of which we have divers in 
J. Ludolph. Comment. in Hiſt. Æthiop. 1. x. c. a. ſect. 22. Ma- 
gus, Conringius, Dr Hakewill, and others. Which latter relates 
from Nannez, of porters and archers belonging xo the empe ror 
of China, of 15 feet high; and others from Purchas, of 10 and 
12 feet high, and more. See the learned author's Apolog. p. 208. 

Theſe indeed exceed what I have ſeen in England: but in 1684, 

I myſelf meaſured an Iriſh youth, ſaid to be not 19 years old, 
who was 7 feet and near g inches; and in 1697, a woman who 
was 7 feet 3 inches in beight. | 9 | 


— . ————— 
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rant in the world, too ſtrong (d) in ſome even L 
for his own kind, as weil as the other creatures, ſt 
„„ © 3 PINE * 121 E 11 r 43 w 
But for the ordinary fize of mankind, in all probability, it was ſt 
always, as I ſaid, the ſame,-as may appear from the monuments, tl 
mummies, and other ancient evidences to be ſeen at this day, 
The moſt ancient monument at this day, 1 preſume; is that of the Cc 
Cheops, in the firſt and faireſt py ramid of Egypt; which was, ng n 
doubt, made of capacity every way ſufficient to hold the body of bt 
ſo great a perſon as was intended to be laid up in it: but this we h. 
5nd, by the nice meaſures of our curious Mr Greaves, hardly to f 
exceed our common coffins. The hollow part within,“ ſaith he, th 
.* ts in length only 6, 488 feet, and in breadth Lay 2,218 feet: the c 
depth 2, 860 feet. A narrow ſpace, yet large enough to com- 0 
© tain a moſt potent and dreadful monarch, being dead; to whom . 
„living all Egypt was too {trait and narrow a circuit. By theſe 
© dimenſions, and by ſuch ether obſervations, as have been taken 1 
by me from ſeveral embalmed bodies in Egypt, we may con- c 
« clude there is wo decay in nature, (though the queſtion is as old 4 
© as Homer); but that the men of this age are of the ſame ſtature 
they were near 3000 years ago.” Vide Greaves of the Pyram, h 
in 1638, in Ray's Collect. of Trav. tom. 1, p. 118. 5 
To this more ancient, we may add others of a later date, Of 


which take theſe, among others, from the curious and learned 25 

Hakewill. The tombs at Piſa, that are ſome thouſand years old, 2 

are not longer than ours; ſo is Athelſtane's in Malmeſbury wh 

church; ſo Sebba's in St Paul's of the year 693; fo Etheldred's, fet 

etc. Apol. 216. etc. | ; Gr, 

. The ſame evidence we have alſo from the armour, ſbields, 5 

| _ veſſels, and other utenſils dug up at this day. The braſs helmet to 

1 dug up at Metaurum, which was not doubted to have been left bo 

_ at the overthrow of Aſdrubal, will fit one of our men at his 
IS dav. N 5 

8 beſides all this, probably we have ſome more certain er yg 


dence. Auguſtus was 5 feet 9 inches high, which was the juſt 
meaſure of our famous queen Elizabeth, who exceeded his height I. 


2 inches, if proper allowance be made for the difference between BF Po 
the Roman and our foot. Vide Hakew. ib. p. 215. | rel 
(4) To the ſtature of men in the foregoing note, we may add 2 b 
fome remarks about their unuſual. ſtrength. That of Samſon far 
(who is not ſaid to have exceeded other men in ſtature, as he did it. 
in ſtrength) is well known. So of old, Hector, Diomeds, Wil of 
Hercules, and Ajax, are famed ; and ſince them many others; W e 
for which 1 ſhall ſeek no farther than the before-commended = . 
Hakewill, who, by his great and curious — hath often S 
moſt of the examples that are to be met with, on all his ſubjetts e 
he undertakes. Of the after-ages he names C. Marius, Maxim Wh c 1; 
nus, Aurelian, Scanderbeg, Bardeſin, Tamerlane, Ziſka, and Hui f « q 
niades. Anno 1529, Klunher, provoſt of the great church t 


Miſnia, carried a pipe of wine out of the cellar, and laid it ni ths 
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Locks and doors might perhaps have been made of 


ſuſficient ſtrength to have barricaded our houſes ; and 
walls and ramparts might perhaps have been made 
ſtrong enough to have fenced our cities. But theſe 
things could not have been without a great and in- 
convenient expence of room, materials, and ſuch 
neceſſaries, as ſuch vaſt ſtructures and uſes would 
have occaſioned 3 more perhaps than the world could 
have afforded to all ages and places. But let us take 
the deſcant of a good naturaliſt and phyſician on the 
caſe (e). Had man been a dwarf, ſaid he, © he had 
£ ſcarce been a reaſonable creature: for he muſt then 
© have a jolt head; ſo there would not have been body 
© and blood enough to ſupply his brain with ſpirits ; 
© or he muſt have had a ſmall head anſwerable to his 
© body, and ſo there would not have. been brain 
© enough for his buſineſs. Or had the ſpecies of 


cart. Mayolus ſaw one hold a marble pillar in his hand 3 feet 
long, and 1 foot diameter, which he toſſed up ia the air, and 
catched again as if it were a ball. Another at Mantua, and a little 
man, named Rodamas, could break a cable, ete. Ernando Burg 
fetched up ſtairs an aſs loaden with wood, and threw both into the 
fire. At Conſtantinople, An. 158z, one lifted a piece of wood, 
that twelve men could ſcarce raiſe; then lying along, he bare a 
ſtone that ten men could but juſt roll to him. G. of Fronſberg, 
baron of Mindleheim, could raiſe a man off his ſeat, with only 
his middle finger; ſtop a horſe in his full career; and ſhove a 
cannon out of its place. Cardan ſaw a man dance with two men 
in his arms, two on his ſhoulders, and one on his neck. Pata- 
coua, captain of the Coſſacks, could tear an horſe-ſhoe; (and, if 
I. miſtake not, the ſame is reported of the late king Auguſtus of 
= Poland.) A gigantic woman of the Netherlands could lift a bar- 
rel of Hamburg beer. Mr Carew had a tenant that-could carry * 
a butt's length, 6 buſhels of wheaten meal (of 15 gallons mea- 
fare) with the labber the miller, of 24 years of age, on the top of 
it. And J. Roman, of the ſame county, could carry the carcaſe 
of an ox. Vide Hakewil}, ib. p. 238. 
* Viros aliquot moderna memoria tam a mineralibus, quam 
e aliis Suethiae et Gothiae provinciis adducere congruit, tanta 
«* fortitudine praeditos, ut quiſque eorum in humeros ſublevatum 
< equum, vel bovem maximum, imo vas ferri 600, 800, 1000 
W © librarum (quale et aliquae puellae leyare poſſunt), ad plura 
= * ſtadia portaret,” Ol. Mag. ubi ſupra. . 
00 Grew's Coſmol. Sacr. book 1. chap. & ſect. 2a 5. 
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„ mankind been gigantic, he could not have been ſo 
© commodiouſly ſupplied with food: for there would 


not have been fleſn enough of the beſt edible beaſts 
©. to ſerve his turn. And if beaſts had been made 
©. anſwerably bigger, there would not have been graſs 
enough.“ And fo he goeth on. And a little after, 
There would not have been the ſame uſe and dif. 
© .covery of his reaſon ; in that he would have done 
many things by mere ſtrength, for which he is now 
c. put to invent innumerable engines. Neither 
could he have uſed an horſe, nor divers other crea- 
'© tures. But being of a middle bulk, he is fitted to 
manage and uſe them all. For, ſaith he, no other 
cauſe can be aſſigned, why a man was not made 
five or ten times bigger, but his relation to the reſt 
of the univerſe.“ Thus far our curious author. 


"OS 


CHAP. V. 


n F: — x | 7 £0 | 
Of the STRUCTURE (of the PAR Ts of 
Mans BoDrY. | 


IJAVING thus taken a view of the poſture, 
| | ſhape, and ſize of man's body, let us in this 
chapter ſurvey the ſtructure of its parts. But here 
we have ſo large a proſpect, that it would be endleſs to 
proceed upon particulars. It muſt ſuffice therefore 
to take notice, in general only, how artificially every 
part of our body is made. No botch, no blunder, 
no unneceſſary apparatus, or, in othec words, no ſigns 
of chance (a); but every thing curious, orderly, and 


(s) It is wanifeſtly an argument of deſign, that in the bodies 
of different animals, there is an agreement of the parts, ſo far 
as the occaſions and offices agree; but a difference of thoſe, where 
there is a difference of theſe. In an human body are many parts 
agrceing with thoſe of a dog, for inſtance ; but in his forchead, 
fingers, hands, inſtruments of ſpeech, and many other parts, there 
are muſcles, and other members which are not in a dog: and ſo 
contrariwiſe in a dog, which are not in a man. If the reader 5 
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performed in the ſhorteſt and beſt method, and adapt- 


ed to the moſt compendious uſe. What one part is 
there throughout the whole body, but what is com- 


poſed of the fitteſt matter for that part; made 


of the . moſt proper ſtrength and texture; ſhaped in 


the completeſt form; and, in a word, accoutred with 
every thing neceſſary for its motion, office, nouriſn - 
ment, guard, and what not! What ſo commodious 
a ſtructure and texture could have been given to 
the bones, for inſtance, to make them firm and 


ſtrong, and withal light, as that which every bone ; 


in the body hath ! Who could have ſhaped them fo 
nicely to every uſe, and adapted them to every part, 
made them of ſuch juſt lengths, given them ſuch due 
fizes and ſhapes, channeled, hollowed, headed, lu- 
bricated, and every other thing miniſtering, in the 
beſt and moſt compendious manner, to their ſeveral 
places and uſes ! What a glorious collection and com- 


dination have we alſo of the moſt exquiſite workman- - 


ſhip and contrivance in the eye, in the ear, in the 
hand (6), in the foot (c), in the lungs, and other 
parts already mentioned ! What an abridgement of 


minded to ſee what particlar muſcles are in a man, that are not 
in a dog, or in a dog, that are not in a human body, let him con- 


ſult the curious and accurate anatomiſt, Dr Douglaſs s Myogr. com- 


ar. 
parts of the fingers, and their motions, cries out, © Conſidera 
* igitur etiam hie mirabilem Creatoris ſapientiam !* De Uſu 
Part. I. r. c. 18. | 


(c) And not only in the hand, but in his account of the foot, 


I. 3. he frequently takes notice of what he calls, Artem, pro- 
© yidentiam, et ſapientiam Conditoris.” As chap. 13. *« Anigitur 
© non acquum elt hie quoque admirari providentiam Conditoris, 
« quiadutrumque uſum etſi certe contrarium, exacte convenientes 
* et conſentientes invicem fabricatus eſt totius membri [tibiae] 
* particulas?? And at the end of the chapter, *Quod ſi omnia 
quae ipſarum ſunt partium mente immutaverimus, neque in- 


| © venerimus poſitionem aliam meliorem ea quam nune tortita, 
* ſunt, neque figuram, neque magnitudinem, neque connexionem 


* neque (ut paucis omnia complectar) alind quidquam eorum, quae 

* corporibus neceſſario inſunt, perfectiſſimam pronunciare opor- 

tet, et undique recte conſtitutam praeſentem ejus conſtructio- 

nem. The like alſo concludes chap. 15. | 
| B b 


w_ Ove S 
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(6) Galen having deſcribed the muſcles, tendons, and other 
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of taſte, the faithful judge, the centinel, the watch- 


/ 
© 
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art, what a variety of uſes (d) hath nature laid upon 
that one member the tongue, the grand inftrument 


man of all our nouriſhment, the artful modulator of 
our voice, the neceſſary ſervant of maſtication, ſwal. 
lowing, ſucking, and a great deal beſides! But ! 
muſt defiſt from proceeding upon particulars, finding 
I am fallen upon what I propoſed to avoid. 

And therefore, for a cloſe of this chapter, I ſhall 
only add part of a letter I received from the before. 
commended very curious and ingenious. phyſician, 
Dr. Tancred Robinſon : What,“ ſaith he, can po. 
© fibly. be better contrived for animal motion and life, 
than the quick circulation of the blood and fluids, 
which run out of ſight in capillary veſſels, and very 
minute ducts, without impediment, except in ſome 
| diſeaſes, being all directed to their peculiar glands 
and channels, for the different ſecretion, ſenſible 
and inſenſible; whereof the laſt is the far greateſt 
in quantity and effects, as to health and fickneſ 
acute diſtempers frequently ariſing from a diminu - 
tion of tranſpiration, through the cutaneous chim. 
neys, and ſome chronical ones, from an augmen - 
tation: whereas obſtruCtions in the liver, pancres, #** 
and other glands, may only cauſe a ſchirrus, zF* 
jaundice, an ague, a dropſy, or other ſlow diſeaſes f*& 


A 
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So an increaſe of that ſecretion may accompany t᷑ 7 
general colliquations, as in fluxes, heCtic ſweats aul, 
coughs, diabetes, and other conſumptions. W 
a mighty contrivance is there to preſerve theſe du 
ſecretions from the blood, (on which life ſo mud 

depends), by frequent attritions, and communiceh = 
tions of the fluids in their paſſage through the heath 
the lungs, and the whole ſyſtem of the muſcl«Þ= 


4) * At enim opificis induſtrii maximum eſt indicium (que 
#5 admodum ante ſaepenumero jam diximus) iis quae ad alu 
# uſum fuerunt comparata, ad alias quoque utilitates abuti, nf 
© Jaborare ut ſingulis utilitatibus ſingulas faciat proprias partic 
„las. Galen · ubi ſupra, l.g.c. 4. ; 3 
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What maeanders and contortions of veſſels in the 
*- « organs of ſeparation ! And what a concourſe of ela- 
 < tic bodies from the air, to ſupply the ſprings, and 
continual motions of ſome parts, not only in ſleep 


_ 
— 


preſs that velocity on the fluids. 

3 Now I have mentioned fome uſes of the air, 
in carrying on ſeveral functions in animal bodies; 
I may add the ſhare it hath in all the digeſtions of 
the ſolid and fluid parts. For when this ſyſtem of 
air comes, by divine permittance, to be corrupted 
with poiſonous, acrimonious ſteams, either from 

the earth, from merchandiſe, or infected bodies, 

what havock is made in all the operations of living 


whole animal oeconomy is ruined ;z of ſuch impor- 
= * tance is the air to all the parts of it.“ Thus my 
learned friend. | a 


= 


„ K a „ a a aA a 


CH&P. N 


[I N this chapter I propoſe to conſider the lodgement 
"PRE of the curious parts of man's body, which is no 
leſs admirable than the parts themſelves, all ſet in 
the moſt convenient places of the body, to miniſter 
to their own ſeveral uſes and purpoſes, and aſſiſt, 
and mutually to help one another. Where could 
i thoſe faithful watchmen, the eye, the ear, the tongue, 
de ſo commodiouſly placed, as in the upper part of 


| | body, find ſo proper a _ * lodge four of the ſenſes, 
| 2 


$7 © 

n and reſt, but in long violent exerciſes of the muſ- 
(cles! Whoſe force drives the fluids round in a 
wonderful rapid circulation through the minuteſt 
tubes, aſſiſted by the conſtant pabulum of the at- 
moſphere, and their own elaſtic fibres, which im- 
Wo, 


creatures? The parts gangrene, and mortify 
under carbuncles, and other tokens : indeed, the 
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the building? Where could we, throughout the 
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as in the head (a), near the brain (5), the common 
ſenſory, a place well guarded, and of little other uſe than 
to be a ſeat to choſe levies ? And how could we lodge 
the fifth ſenſe, that of touching, otherwiſe (c), than 
to diſperſe it to all parts of the body! Where could 
we plant the hand (d), but juſt where it is, to be 
ready at every turn, on all occaſions of help and de. 
fence, of motion, action, and every of its uſeful ſer- 
vices! Where could we ſet the legs and feet, but 
where they are, to bear up and handſomely to carry 
about the body! Where could we lodge ; heart, 
to labour about the whole maſs of blood, but in, or 
near the centre of the body (e)! Where could we 
find room for that noble engine to play freely in! 
Where could we ſo well guard it againſt external 
harms, as it is in that very place in which it is lod- 
ged and ſecured ! Where could we more commodiouſly 
place, than in the thorax and belly, the uſeful viſcera 
of thoſe parts, ſo as not to ſwag and jog, and overſet 
the body, and yet to miniſter ſo harmonioully as they 
do, to all the ſeveral uſes of concoction, ſanguification, 
the ſeparation of various ferments from the blood, for 
the great uſes of nature, and to make diſcharges of 
what is uſeleſs, or would be burdenſome or perni - 


(a) © Senſis, interpretes ac nuncii rerum, in capite tanquam 
in ace, mirifice ad uſus neceſſarios et facti, et collocati ſunt, 
Nam oculi, tanquam ſpeculatores, altiſſimum locum obtinent; 
ex quo plurima conſpicientes, fungantur ſuo munere. Et aures 
cum ſonum recipere debeant, qui na: ura in ſublime fertur; 
« reQte in illis corporum partibus collocatae ſunt.“ Cicer. de Nat. 
Deor, |. 2. c. 0. ubi plura de caeteris ſenſibus. 

(b) Galen well obſerves, that the nerves miniſtering to mo- 
tion, are hard and firm, to be leſs ſubje& to injury; but thoſe 
_ . miniſtering to ſenſe, are ſoft and tender; and that for this rea- 
ſon it is, that four of the five ſenſes are lodged ſo near the 
brain, viz. partly to partake of the brain's ſoftneſs and tender- 
neſs, and partly for the ſake of the ſirong guard of the ſkull 
Vide Gal. de Uſa Part. l. 8. c. 5, 6. 

(c) See book iv. chap. 6. note (c), p. 159- 

(4) © Quam vero aptas, quamque multarum artium miniſtras 
© manus natura homini dedit?“ The particulars of which, enu- 
merated by him, ſee in Cic, ubi ſupra, c. 60. 

(e) See book vi. chap. 5. 8 
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cious to the body J)! How could we plant the cu- 
rious and great variety of bones, and of muſcles, of all 
ſorts and ſizes, neceſſary, as I have ſaid, to the ſup- 
port, and every motion of the body ! Where could we 
lodge all the arteries and veins, to convey nouriſnment; 
and the nerves, ſenſation throughout the body! Where, 
I fay, could we lodge all theſe implements of the body, 
to perform their ſeveral offices! How could we ſecure 
and guard them ſo well, as in the very places, and in 
the felf-ſame manner in which they are already placed 
in the body! And laſtly, to name no more, what 
covering, what fence could we find out for the whole 

„ better than that of nature's own providing, 
the ſkin (g) +} How could we ſhape it to, or brace 
it about every part better, either for convenience or 
ornament! What better texture could we give it, 
which although leſs obdurate, and firm than that of 
ſome other animal, yet is ſo much the more ſenſible 
of every touch, and more compliant with every 
motion? And being eaſily defenſible by the power 
of man's reaſon and art. is therefore much the proper- 
eſt tegument for a reaſonable creature. | 


CHA P. VII. 


Of the PR O VISION in Man's BO * againſt 
E v 1LS. | 


FTAVING taken a tranſient view of the ſtruc- 
4 ture and lodgement of the parts of the human 
bodies; let us next conſider the admirable proviſion 
that is made throughout man's body, to ſtave off 


(/) © Ut in acdificiis architecti avertunt ab oculis et naribus 
dominorum ea, quae profluentia neceſfario tetri eſſent aliquid 

habitura; fic natura res fimiles, ſcil. excrementa, procul aman- 
* davit a ſenſibus. Cic. de Nat. Deor. I. 2. c. 56. 

(g) Compare here Galen's obſervations De Uſu part. |. 11, 
c. 15. Alſo J. 2. c. 6. See alſo Cowper, Anat. where in tab, 4. 
are very elegant cuts of the ſkin in divers parts of the body, 
drawn from microſcopical views; as alſo of the papillae Py Cami - 
dales, the ſudoriferous glands, and veſſels, the hairs, ete. : 

B b 3 | 


3 © doth the brain in other animals.“ Power's Microſ. obſ. 22. 
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evils, and to diſcharge (a) them when befallen. For 
the prevention of evils, we may take the inſtances al. 
ready given, of the ſituation of thoſe faithful centi. 
nels, the eye, the ear, and tongue, in the ſuperior 
part of the body, the better to deſcry dangers at a di. 
| Nance, and to call out preſently for help. And how 
well ſituated is the hand to be a ſure and ready gua 
to the body, as well as the faithful performer of moſt 
of its ſervices ! The brain, the nerves, the atteries, 
the heart (6), the lungs; and, in a word, all the 
principal parts, how well are they barricaded, either 
with ſtrong bones, or deep lodgements in the fleſh, 
or ſome ſuch the wiſeſt and fitteſt method, moſt 
agreeable to the office and aCtion of the part ? Beſides 
which, for greater precaution, and a farther ſecurity, 
what an incomparable proviſion hath the infinite con- 
triver of man's body made for the loſs of, or any 
defect in, ſome of the parts we can leaſt ſpare, by, 
doubling them ! By giving us two eyes,. two ears, 
two hands, two kidneys, two lobes of the lungs, 
Pairs of the nerves, and many ramifications of the 
arteries and veins in the fleſhy parts, that there may 
not be a defect of nouriſhment of the parts, in caſes of 
amputation, or wounds, or ruptures of any of the veſſels, 
And as man's body is admirably contrived, and 
made to prevent evils; ſo no leſs art and caution 
hath been uſed to get rid of them, when they do 
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(a) One of nature's moſt conſtant methods here, is by the 
glands, and the ſecretions made by them; the particulars of 
which being too long for theſe notes, I ſhall refer to the mo- 
dern anatemiſts, who have written on theſe ſubjects ; and in- 
deed, who are the only men that have done it tolerably: par. 
ticularly our learned doctors Cockburn, Keil, Morland, and 
ethers at home and abroad; an abridgement of whoſe opinions and 
obſervations, for the reader's caſe, may be met with in Dr Harris's 
Lex. Tech. vol. 2 under the words Glands, and Animal Secretion. 

(% In man, and moſt other animals, the heart hath the guard 
of bones; but in the lamprey, which hath no bones, (no not 
ſo much as a back bone), the heart is very ſtrangely ſecured, 
and lies immured, or capſulated in a cartilage, or griſly ſub 
4 ftance, which includes the heart, and its auricle, as the (kull 


4 
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happen. When, by any misfortune, wounds or hurts 
do befal; or when, by our own wicked fooleries and 
vices, we pull down diſeaſes and miſchiefs upon our- 
| ſelves, what emunctories (c), what admirable paſla- 
ges (d), are diſperſed throughout the body; what 


() Here [from the puſtules he obſerved in Monomotapa] 
© were grounds to admire the contrivance of our blood, which, 
© on ſome occaſions, ſo ſoon as any thing deſtructive to the, con- 
«© ſtitution of it comes into it, immediately by an inteſtine — 
© motion, endeavoureth to thruſt it forth, and is not only freed 
from the new gueſt; but ſometimes what likewiſe may have 

lain lorking therein —for a great while. And from hence 
© jt comes to paſs, that moſt parts of medicines, when duly ad- 


miniſte red, are not only ſent out of the body themſelves ; but 
© likewiſe great quantities of morbific matter: as in ſalivation, 


etc. Dr Sloane's Voy. to Jamaica, p. 25. ; 

( (4) Valſalva diſcovered ſome paſſages into the region of the 
ear-drum, of mighty uſe, among others, to make diſcharges of 
bruiſes, impoſthumes, or any purulent, or morbific matter from 
= the brain, and parts of the head. Of which he gives two exam- 
== ples : One a perſon, who, from a blow on his head, had diſmal 
== pains therein, grew ſpeechleſs, and lay under an abſolute ſup- 
preſſion and decay of his ſtrength; but found certain relief, 
== whenever he had a flux of blood, cr purulent matter out of his 
ear; which after his death Valſalva diſcovered was through thoſe 


E 38 - 
* 
BL 


= paſſages. _ | 
1 The other was an apoplectical caſe, wherein he found à large 


quantity of extravaſated blood, making way from the ventricles 
of the brain, through thofe ſame paſſages. Valſal. de Aure hum. 
= Cc. 2. ſc. 14. and c. 5. ſe. 8. : : 

= (2) Hippocrates, Lib. de Alimentis, takes notice of the ſagacity 
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ging things offenſive to the body, of which the late learned and 
XX ingenious biſhop of Clogher, in ireland, (Boyle), gave this re- 
= markable inſtance, to my very curious and ingenions neighbour 
and friend, D' Acre Barret, Eſa; viz. that in the plague- year, 
= a gentleman at the univerſity had a large plague ſore gatnered 
under his arm, which, when they expected it would have broken, 
= diſcharged itſelf by a more than ordinary large and ſoetid ſtool; 
=—= the ſore having no other vent for it, and immediately becoming 
ſſound and well thereon. 

_ Like to which is the ſtory of Joſ. Lazonius, of a ſoldier of 
| thirty-five years of age, who had a ſwelling in his right hip, ac- 
companied with great pain, ete. By the uſe of emolient medi- 
ines, having ripened the fore, the ſurgeon intended the next 
day to have opened it; but about midnight, the patient having 


- 


incomparable methods doth nature take (e); what 


of nature, in finding out methods and paſſages for the diſchar- 


i. | great provocations to (tool, diſburdened himſelf three times; 
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and, in a word, ito ſet al} things right again? But 


„clean, and from the air, — the fleſſi will glue to. 


and pins, bullets, pebbles, and twenty other ſuch thivgs 
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vigorous efforts is' ſhe enabled to make, to diſcharge 
the peccant humour, to correct the morbific matter; 


here we had heſt take the advice of a learned phyſi- 
cian in the cafe: The body, faith he, is ſo contri. 
ved, as to be well enough ſeeured againſt the 
© mutations in the air, and the leſſer errors we dai 
© run upon; did we not in the exceſſes of eating, 
© drinking, thinking, loving, hating, or ſome other 
© folly, let in the enemy, or. lay vielent hands upon 
„ ourſelves. Nor is the body fitted only to prevent, WT 
© but alſo to cure, or mitĩigate diſeaſes, when by theſe = 
© follies brought upon us. In moſt wounds, if kept 


© gether with its own native balm. Broken bones 
© are cemented with the callus, which themſelve 
© help to make.“ And fo he goes on with amp: Wl 
inſtances in this matter, too many to be here ſpeci- Wm 
eified (F). Among which he inſtanceth in the di, 
tempers of our bodies, ſhewing, that even many of 


immediately upon which, both the tumour and pin ceaſed, an 
thereby difappointed the ſurgeon's intentions. Ephem. Germ. 
Anno 1690, obſ 49. More ſuch inſtances we find of Mr Tonge', in 
Phil. Tranſ. No 333. But indeed there are ſo many examples of 
this nature, in our Phil Tranſ. in Ephem. German. Tho. Barths- 
line, Rhodius, Sennertus, Hildanus, etc. that it would be endleſ 
to recount them. Some have ſwallowed knives, bodkins, needls, 


could not find a paſſage the ordinary way, but have met wii me 
an exit through the bladder, or ſome other way of nature's o 
providing. But paſſing over many particulars, I ſhall only give 
one inſtance more, becauſe it may be a good caution to ſome 
perſons, that theſe papers may probably fall into the hands of 
and that is, the danger of ſwallowing plumb-ſtones, prune- ſtone, {was 
etc. Sir Francis Butler's lady had many prune-ſtones that made t 
way through an abſceſs near her navel, Phil. Tranſ No. 26, 
where are many other ſuch like examples. More alſo may be 
found in No. 282, 304, etc. And at this day a young man, f. 
ving not far off me, laboureth under very troubleſome and dar 
po ſymptoms, from the ſtones of ſtoves and bullace, which Wm 
e ſwallowed eight or ten years ago. 1 


(f) Grew's Coſmol. ſect. 28. 29. 
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them are highly ſerviceable to the diſcharge of malig- 
nant humours, and preventing greater evils. 

And no leſs kind than admirable is this contrivance 
of man's body, that even its diſtempers ſhould many 
times be its cure (g); that when the enemy lies lurk- 


luctancy, and all nature excited with its utmoſt 
vigour to expel him thence. To which purpoſe, even 
pain itſelf is of great and excellent uſe, not only in 
giving us notice of the preſence of the enemy, but 
by exciting us to uſe our utmoſt diligence and ſkill 
to root out ſo troubleſome and deſtructive a com- 
panion. 


e) Nor are diſcaſes themſelves uſeleſs: for the blood in a 
I © fever, if well governed, like wine upon the fret, diſchargeth 
= * itſelf of all heterogeneous mixtures; and nature, the diſeaſe 
and remedies, clean all the rooms of the houſe ; whereby that 
which threatens death, tends, in concluſion, to the prolonging 
of life Grew, ubi ſupra, ſc ct. 52. 
= And as diſeaſes miniſter ſometimes to health; ſo to other 
7g ood uſes in the body, ſuch as quickening the ſenſes : of which 
take theſe inſtances relating to the hearing and fight. ; 
A very ingenious phy ſician falling into an odd kind of fever, 
RF had his ſenſe of hearing thereby made fo very nice and ten- 
der, that he very plainly heard ſoft whiſpers, that were made 


perceived by the by- ſtanders, nor would have been by him bee 

fore his ſickneſs.” 8 ; 75 8 

A gentleman of eminent parts and note, during a diſtemper 
he had in his eyes, had his organs of fight brought to be fo 


"fs tender, that both his friends and himſelf have aſſured me, 


that when he walked in the night, he could for a while 
2 plainly ſee and diſtinguiſh colours, as well as other objects, 
XX diſcernible by the eye, as was more than.once tried.“ Boyl. 
=8cter. nat, of Effluv. chap. 4. 

Daniel Fraſer—. continued deaf and dumb from his birth, 
till the 17th year of his age After his recovery from a 
WEE fever, he perceived a motion in his brain, which was very un- 
eaſy to him; and afterwards he began to hear, ang in proceſs 
of time, to underitaud ſpeech,” etc. Vide Phil. Tranſ. No. 
_—_— 2. j | - 7 


ö ing within to deſtroy us, there ſhould be ſuch a re- 
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at a conſiderable diſtance off, and which were not in the leaſt 
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ver. 21. The eye cannot ſay unto the hand, I har 
no need of thee : nor again, the head to the feet, 


all the parts, or, as the apoſtle wordethy. it, Gol 1 


greatly and manifeſtly ſetting forth the wiſdom ai 


C HAP. VII. 


Of the CoNs ENT between the PARTS of Man' 

| Bo DT. 2 | 
TT is an admirable proviſion the merciful Creator 
1 bath made for the good of man's body, by the 
conſent and harmony between the parts thereof: of 
which let us take St Paul's deſcription, in 1 Cor. xii 
8. But now hath God ſet the members, every on: WR 
© of them in the body, as it hath pleaſed him.” And 


© have no need of you.“ But ſuch is the conſent 


© hath ſo tempered the body together, that the mem. 
© bers ſhould have the fame care one for another, Wl 
ver. 25. © So that whether one member ſuffer, all th 
© members ſuffer with it; or one member be honour 
© ed, (or affected with any good), all the member 
< rejoice [and ſympathize] with it,' ver. 26. 

This mutual accord, conſent, and ſympathy d 
the members, there is no reaſon to doubt (a), i 
made by the commerce of the nerves (5), and ther 
artificial poſitions, and curious ramifications: through 
out the whole body, which is admirable and incon Fi 
parable, and might deferve a place in this ſurvey, | 


8 RY kd 1 r * LES * e 
Juli gud Ws ws we at ac N N 


(a) See book iv. chap. 8. | eo FE 

Tria propoſita ipſi naturae in nervorum diſtributor 
fuerunt. 1. Ut ſenſoriis inſtrumentis ſenſum imperti ns 
© 2. Ut motoriis motum. 3. Ut omnibus aliis [partibus] dπ, ? 
© ut quae, ſi dolorem adferrent, dignoſcerent.“ And afterwa Wn 
© $i quis in diſſectionibus ſpectavit, conſide ravitque juſtenes . 
«© ſecus natura nervos non eadem menſura omnibus partibus « © 


- © tribuerit, ſed aliis quidem liberalius, aliis vero parcius, cas 


cum Hippocrate, velit nolit, de natura omnino pronunciad 13 
« quod ea ſcilicet ſagax, juſta, artificioſa, animaliumque pros 


eſt.“ Galen. de uſu Part. L 5. c. 9 
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benignity of the great Creator; but that to give a 
deſcription thereof from the origin of the nerves, in 
the brain, the cerebellum and ſpine, and ſo through 
every part of the body, would be tedious, and in- 
trench teo much upon the anatomiſt's province: and 


whole; and that ſhall be, (what was promiſed be- 
fore) (e), the great ſympathy; occalioned by the fifth 
pair of nerves; which I chuſe to inſtance in, rather 
than the par vagum, or any other of the nerves; be- 
cauſe although we may have leſs variety of noble 
contrivance and art, than in that pair; yet we ſhall 
find enough for our purpoſe, and which may be diſ- 
patched in fewer words. Now, this fifth conjugation 
W of nerves is branched to the ball, the muſcles, and 


2 mouth; to the praecordia alſo, in ſome meaſure, by 
Winoſculating with one of its nerves; and laſtly, to 


a guſtable thing ſeen, or ſmelt, excites the appetite, 
and affects the glands and parts of the mouth; that a 
hing ſeen or heard, that is ſhameful, affects the 
Cheeks with modeſt bluſhes; but on the contrary, if 
e.) Dr Willis gives the reaſon, © Cur mutua amaſiorum oſcula 
labiis impreſſa, tum praecordia, tum genitalia afficiendo, amo- 
rem ac libidinem tam facile irritant,” to be from the conſent 
of thoſe parts, by the branches of this fifth pair. Nerv. Deſer. 
q 22. F / 
And Dr Sachs judges it to be from the conſent of the * labia 
Poris cum Jabiis uteri, that in April 1699, a certain breeding 


f 1 Nady, being affrighted with ſeeing one that had ſcabby lips, which 
f ey told her were occaſioned by_a peſtilential fever, had ſuch 


775 nl puſtules broke out in the labia uteri. Ephem. Germ. T. 1. 
obſ. 20. : | 4 


0 conſult Willis, ubi ſupra. 
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therefore. one inſtance ſhall ſuffice for a ſample of the 
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eyes to emit tears (J), and the muſcles of the face u 


— —— 


— 
——— ͤ— —- — 


3 2 — 
— — ., 
— 
— der 


— 


—ä — 


. 
— 


1 2 
n 
— 


— 


—— 
PAR 


— 
— — 


+ 
$24 
5: 
SY 
C 1 
oy, 
3 
1 
F. 

5 
'$ 
A 
1 
Mya 
: 
5 
7 
E of 
. 

4 
4 

14 

; 
* 
$ 
44 
38 
$ 
48 
3 
7 
. 

Tr 
1 
© 

* 


love and hope. And in ſhort, it is by means of this] 
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it pleaſes and tickles the fancy, that it affects the 
praecordia and muſcles of the mouth and face with 
laughter; but a thing cauſing ſadneſs and melancho. {# 
ly, doth accordingly exert itſelf upon the praecordia, 
and demonſtrate itſelf by cauſing the glands of the 


put on the ſorrowful aſpect of crying. Hence alſo {* 
that torvous ſour look produced by anger and hatred, | 
and that gay and pleaſing countenance accompanying 


communication of the nerves, that whatever affec 
the ſoul is demonſtrated whether we will or no, by |} 
conſentaneous diſpoſition of the praecordia within 
and a ſuitable configuration of the muſcles and part 
of the face without. And an admirable contrivance off 
the great God of nature this is; that as a face is given 
to man, and, as Pliny faith, (g), to man alone of al 
creatures; ſo it ſhould be, as he obſerves, * the index 
of ſorrow and chearfulneſs, of compaſſion and ſeve. 
rity. In its aſcending part is the brow, and therein E 
a part of the mind too. Therewith we den), 
therewith we conſent. With this it is we ſhew ou 
pride, which hath its ſource in another place; bu 
here its ſeat: in the heart it hath its birth; bu 
here it abides and dwells ; and that becauſe it coul 
find no other part throughout the body higher, « 
more craggy (h), where it might reſide alone. Mm 
Thus I have diſpatched what I ſhall remark con? 
cerning the ſoul and body of man. There are dive! 
other things, which well deſerve a place in this ſur} 
vey ; and thoſe th-t I have taken notice of, deſere 
to have been enlarged upon: but what hath ben 'H 


2 Io 


(f) Tears ſerve not only to moiften the eye, to clean an 
brighten the cornea, and to expreſs our grief; but alſo to ale 
ate it, according to that of Ulyſſes to Andromache, in Senecz i 
Troas, ver. 762. e | $ 
| Tempus moramque dabimus, arbitrio tuo 
Implere lacrymis : Fletus acrumnas levat. 
(g Plin. Nat. Hiſt. I. 1 1. c. 37. | 
(5) Nihil altius ſimul abruptiuſque invenit.? 
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ſaid may ſuffice for a taſte and ſample of this admi- 
rable piece of God's bandy-work ; at leaſt ſerve as a 
W ſupplement to what others have ſaid before me. For 
= which. reaſon I have endeavoured to ſay as little wit- 
 tingly as I could, of what they have taken notice of, 
except where the thread of my diſcourſe laid a neceſ- 
BE fity-upon me. 


c HAF. IX. 


—_ 077047 To ͤ 471 5 
Wc theVaniemy of nent Pen. Voices, 
1 and HAN D- WRITING. 


1 vations relating to man; but that there are 
chree things ſo expreſly declaring the divine manage- 
Nö ment and concurrence, that I ſhall' but juſt mention 
them, although taken notice of more amply by o- 
chers; and that is, the great variety throughout the 
&world, of mens faces (a), voices (5), and hand-wri- 
ting. Had man's body been made according to any 


nes, he may conſult Valer. Maximus, Il. 9. c. 14. concernin 
the likeneſs of Pompey the great, and Vibius, and Publicius 
Libertinus; as alſo of Pompey the father, who got the name 
of Coquus, be being like Menogenes the cook; with divers o- 
pers. 81 
00 As the difference of tone makes a difference between every 
cl man's voice, of the ſame country, yea, family, fo a different dia- 
ect and pronunciation- differs perſons of divers countries, yea, 
Perſons of one and the ſame country, ſpeaking the ſame lan- 
oage: thus in Greece, there were the Ionic, Doric, Attic, and 

WE otic dialects. So in Great Britain, beſides the grand diverſity 
of Engliſh and Scots, the different counties vary very much in 
he pronunciation, accent, and tone, although all one and the 
eme language. And the way of the Gileadites proving the 
IRE phraimites, Judges xii. 6 by the pronunciation of Shibboleth, 
7 with a Schin, or Sibboleth with a Samech, is well known. 80 4 
ae pide faith, the Flemings prove whether a man be a French- 
van or not, by bidding him pronounce Acht en tachtenticht; 

vbich they pronounce, Act en tactentick, by reaſon they cannot 
ronounce the aſpirate H. : BEES | 

| | c 


IT ERE I would have put an end to my obſer- 


ut 3 a 00 11f the reader hath à mind to ſee examples of mens likes 


7 3 . . 
888 

r 

8 2 


5 < 
— 


— 


* - ew 
P 
4 


* — 
— =. 
. _ * 2 = 


: 1 
* 

4s 

$i 

: 

: - 1% 
{ 

i g 

* 
11 
a + | 
1 
* 
' 
T- # 
| ' 
+. 
+ LiF 4# F 
” i 
4: mY 
1 388 
1 7 1 } 
45 
8 * 
* 

* 

{ * . 
a = 
- is F 
* 4 
y Pa: 
2 * 2 

— 4 . 

th : 

77 1 
5 79 
r 
1 
” * 1 3 
1 
4 * 
28 1% 8 
£358 
: 36 
: : * 
: £*4+7 
Ih 4 
7] * * 
4 28 
1 2 » 
. 21 
+ 74 
44 
A 435 
9415 - 
12 | 
: 94 | 
1 
1 
4 s 
. 
14 4 : 
: 2. 
1 
; 
_ k 4 
p . 
* 
i 734 
1 4 ' 
: 'S 
1 1 ; 


: — 
— — 
n 


P 
—— — — 
2 


„„ Li * 


air = I * J 
FR ry — 1 A 
— y _ — 
= — . - — — ww" . —— 


- 2 — == — 
_ — 1 12 - 1 2 
13 . * 127 err % * 
— af a. "RN 22 — 1 — 8 4 . — , g 3 
A « —— —— . 8 25 WW...” > thaw, 3 3 


3 
. 


r 


» 
nv 


302 . VARIETY of Book V. I 


of the atheiſtieal ſchemes, or any other method than 
that of the infinite Lord of the world, this wiſe vari. 1 
ety would never have been; but mens faces would | 
have been caſt in the ſame, or not a very different | 
mould; their organs of ſpeech would have ſounded I 
the ſame, or not ſo great a variety of notes; and the 
ſame ſtructure of muſcles and nerves would have gi. 

ven the hand the ſame direction in writing. And in 

this caſe, what confuſion, what diſturbance, what | 

miſchiefs, would the world eternally have lain un 

der! No ſecurity could have been to our perſons; | 

no certainty, no enjoyment of our poſſeſſions (c; 
no Juſtice between man and man; no diſtinction be. | 
tween good and bad, between friends and foes, be.. 
tween father and child, huſband and wife, male or 
female; but all would have been turned topſeyturvey, | | 
by being expoſed to the malice of the envious and ill. 
natured, to the fraud and violence of knaves and | 
robbers, to the forgeries of the crafty cheat, to the 
Jufts of the effeminate and debauched, and what not!] 
Our courts of juſtice (d) can abundantly teſtify the 
dire effects of miſtaking mens faces, of counterfeiting: 
their hands, and forging writings, But now, as the 
infinitely wiſe Creator and Ruler hath ordered the 
matter, every man's face can diſtinguiſh him in the 
light, and his voice in the dark; his hand- writing 
can ſpeak for him though abſent, and be his witneſs 
and ſecure his contracts in future generations. 440 . 
(c) Regi Antiocho unus ex aequalibus nomine Artemos k 

© perquam ſimilis fuiſſe traditur. Quem Laodice, uxor Antiochy E. 
© interfefto viro, diſſimulandi ſeeleris gratia, in lectulo perind: 8 
« quaſi ipſum regem acgrum collocavit. Admiſſumque univerſun 
* populum, et ſermone ejus et vultu conſimili fefellit : credide 8 


« 0 o A : 0 2 X 1 a 
runtque homines ab Antiocho moriente Laodicen et natos * 
ſibi commendari.“ Valer. Max. ib. 8 
(ad) © Quid Trebellius Calca! quam aſſeveranter ſeſe Clodium 4 


3 
. 
GW” 


A 

1 1 

r 

3 * 1 
Wy 

"78 12S : 


* men quaeſtione neque calnmniae petitoris, neque violentiae ple 8 | 
bis judicantium religio ceſſit.” Val. Max. ib, c. 15. "I 
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1 FRE manifeſt, as well as admirable indication of the di- 
q Vine ſuperintendence and management (e). 

nt 4 IH (e) To the foregoing inſtances of divine, management, with 
ed! relation to the political ſtate of man, 1 ſhall add another thing, 


RE chat 1 confels hath always ſeemed to me fomewhat odd, but very 
providential; and that is, the value that mankind, at leaſt the 
1- [civilized part of them, have im all ages put upon gems, and the 
purer finer metals, gold and fiiver; ſo as to think them equiva» 
ent unto, and exchange them for things of the greateſt uſe for 
ZFood, clothing, and all other neceſſaries and conveniencies of 
ie. Whereas thoſe things themſelves are of very little, if any 


83 ce, in phyſic, food, building, or clothing, otherwiſe than for 
05 ä Ornament, or to miniſter to luxury; as Suetonius tells us of Nero, 
Fa Who fiſhed with a net gilt with gold, and-fhod his mules with ſil- 
Jes er; but his wife Poppaea ſhod her horſes with gold. Vit. Ner. 


30. Plin. Nat. Hiſt. I. 33. c. 11. So the ſame Suetonius tells 
is, Jul. Caeſar lay in a bed of gold, and rode in à ſilver chariot. 
ut Heliogabalus rode in one of gold, and had his cloſe- ſtool-pans 


f the ſame metal. And Pliny ſaith, © Vaſa coquinaria ex ar- 
ill. gento Calvus orator fieri queritur.“ Ibid. Neither are thoſe 
nd | Precious things of greater uſe to the making of veſſels and uten- 
tel Wis, (unleſs (ome little niceties and eurioſities), by means of their 


jeauty, imperdibility, and duftility. Of which laſt, - the great 
Ur Boyle hath, among others, theſe two inftances, in his Eſſay 
Pout the Subtilty of Effluviums, chap. 2. Silver, whoſe duc- 


"1 by my procuring, drawn out to fo flender a wire, that—a ſingle 
rain of it amounted to twenty-ſeven feet.“ As to gold, he 


h Semonſtrates it poſſible to extend an ounce thereof to reach to 

t 4 „ . 4 . 0 „ 

be oo feet, or 155 miles and an half, yea, to an incredibly 
tee eater length. a 

ing And as to gems, the very ſtories that are told of their pro- 

eſ); ioous virtues, are an argument, that they have very little, or 
4 ee, more than other hard ſtones. That a diamond. ſhould dif 


5 er whether a woman be true or falſe to her buſband's bed; 


aue, and poiſons; that the ruby ſhould diſpoſe to chearfulneſs, 


— 


id. Puld fly to pieces, if it touch the ſkin of any unchaſte perſon 
the act of uncleanneſs; that the ebryſolite ſhould loſe its co- 
r. if poiſon be on the table, and recover it again when the 


n ſon is off; and, to name no more, that the turcoiſe, and the 
jul nc is ſaid of a gold ring, ſhould ſtrike the hour when hung 
(cn, er a drinking glaſs, and much more to the ſame purpole : al 

2 th e, and many other ſuch fabulous ſtories, I ſay, of gems, 


reat arguments, that their virtue is equivalent to their value. 
IM theſe, and other virtues, conſult Wormius, in his Mulacum, 
fed. 2. 17, ete. DS 


.Cca 


Wrility and tractility are very mueh inferior to thoſe of gold, was 


| Loan ſc love between man and wife; ſecure againſt witchcraft, . 


| Puſe pleaſant dreams, change its colour againſt a mis fortune 
ind: aling, etc.; that the ſapphire ſhould grow foul, and loſe its 
ſun e nuty, when worn by one that is leacherous; that the emerald - 


« 


T * px. AE 
. — — N bo I 


_—_ OT OE ng 
> - - . * — — 


— a ate. * 
F SITS 


. 

Ls 
- -———> + ot 
Os 


- 


. 


— =_ —— — a 4 by - N 
— — evronyage— 2 % ————: — — 
Fn” * 9 — — 2 1 
* 
; 3 — 


2 1 PTL OE 


r Ie, 


"Ex 


: 
: 
| 
| 


: theſe words: De motu cordis iſthaec. Quae equidem omnii 
ſi a rudi intelligentia hominis tantum conſilii, tantum ratiocinh 
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| CHAP. X. Wo . 
The CONCLUSION of the SURVEY of Man, 


ſl 

| N D now having taken a view of man, and K 
finding every part of him, every thing rela- b 

ting to him contrived, and made in the very beſt B 
manner; his body fitted up with the utmoſt fore- Id 
ſight, art, and care; and his body, (to the great | 
honour, privilege, and benefit of man), poſſeſſed by £1 
a divine part, the ſoul, a ſubſtance made, as it were, 


on purpoſe to contemplate the works of Gop, and + 
glorify the great Creator; and ſince this ſoul can dif- 44 
cern, think, reaſon, and ſpeak; what can we con- = 
clude upon the whole matter, but that we lie under * 
all the obligations of duty and gratitude, to be thank- T 
ful and obedient to, and to ſet forth the glories of our 74 
great Creator, and noble Benefactor! And what un- : k 
grateful wretches are we, how much worſe than ch 
the poor irrationals, if we do not employ the 7 20 
utmoſt power of our tongue, and all our members, 9. 
and all the faculties of our ſouls, in the praiſes Ml . _ 
of God ! But above all, ſhould we, who have the * in 
benefit of thoſe glorious acts and contrivances of Wt * < 
the Creator, be ſuch wicked, ſuch baſe, ſuch MM, 20 
worſe than brutal fools, to deny the Creator (a), in de 
But as to gems changing their colour, there may be ſomewhat ; 
of truth in that, particularly in the turcoiſe laſt mentioned. Mr nu 
Boyle obſerved the ſpots in a turcoiſe, to ſhift their place from Belli 
one part to another, by gentle degrees. So did the cloud in an : (6) 
agate-handle of a knife. A diamond he wore on his finger, he i, 
obſerved to be more illuſtrious at ſome times than others ; which *. 
a curious lady told him ſhe had alſo obſerved in hers. 80 = 00 
likewiſe a rich ruby did the ſame. Boyl. of Abſol. Reſt in j po! 
Bodies. 1 : 8 PR 
(a) It was a pious, as well as juſt concluſion, the ingenious Es 
Laurence Bellini makes of his Opuſculum de Motu Cordis, | : * 
1 


9 
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ſome of his nobleſt works? Should we ſo abuſe our 
reaſon, yea, our very ſenſes; ſnould we be ſo beſot- 
ted by the devil, and blinded by our luſts, as to at- 
tribute one of the beſt contrived pieces of workman- 
ſhip to blind chance, or unguided matter and motion, 
or any other ſuch ſottiſh, wretched, atheiſtical ſtuff, 
which we never ſaw, nor ever heard made any one 
being (6) in any age fince the creation? No, no! 
But, like wiſe and unprejudiced men, let us with 
David fay, Pſalm cxxxix. 14. with which I conclude, 


* tantum peritiae mille rerum, tantum ſcientiarum exigunt, ad 

hoc, ut inveniantur, ſeu ad hoc, ut percipiantur poſtquam fac- 
ta ſunt ; illum, cujus opera fabrefacta ſunt haec ſingula, tam 
« yani erimus atque inanes, ut exiſtimemus eſſe conſilii impotem, 
« rationis expertem, imperitum, aut ignarum omnium rerum? 
Quantum ad me attinet, nolim eſſe rationis compos, fi-tantum 
inſudandum mihi eſſet ad conſequendum intelligentiam earum re- 
rum, quas fab re faceret neſcio quae vis, quae nihil in telligerer corum 
quae fabrefaceret; mihi etenim viderer eſſe vile quiddam, at que 
* ridiculum, qui vellem totam actatem meam, ſanitatem, et quie- 
« quid humanum eſt detercre, nihil curare quicquid eſt jucundita- 
tum, quicquid laetitiarum, quicquid commodorum; non diviti- 
« as, non dignitates : non penas etiam, et vitam ipſam, ut = 
« ari poſſem poſtremo inveniſſe unum, aut alterum, et fortaſſe me 
inveniſſe quidem ex iis innumeris, quae produxiſſet, neſcio quis 

lle, qui ſine labore, fine cura, nihil cogitans, nihil cognoſcens, 
non unam aut alteram rem, neque dubie fed eerto produxiffet 
* innumeras innumerabilitates rerum in hoc tam immenſo ſpatio 
* corporum, ex quibus totus mundus compingitur. Ah Deum 
immortalem! Video praeſens unmen tuum in hiſce tam prodi- 
* giolis generationis initiis, et in altiſſima eorum contemplatioue 
defixus, neſeio quo oeſtro admirationis conciter, et quaſi divine 
furens cohibere me minime poſſum quin exclamem. 

Magnus Dominus! Magnus fabricator hominum Deus! Mag- 
nus atque admirabilis Conditor rerum Deus, quam magnus es! ” 
Bellin de Mot. Cord. fin. oy 

(6) © Hoc Ci. e. mundum effici or natiſſimum, et pulcherrimum 
* ex concurſione fortuita] qui exiſtimat fieri potuiſſe, non intel- 
* ligo cur non idem putet, ſi innumerabiles unius et viginti for- 
© mae literarum, vel aureae, vel qualeſliber, aliquo conjiciantur, 
* poſſe ex his in terram cxcuſſis annales Ennii ut deineeps legs 
* poſſint, effici, etc.—_—Qnod 6 mundum efficere poteſt concurſus. 
* atomorum, cur porticum, cur templum, cur domum, cur ur- 
* bem non poteſt? Quae ſunt minus operoſa, et multo quidem 
4 faciliora.” Cic. de Nat. 2 I. 2. c. 37% 

| c 3 : 


I I will praiſe thee, for I am fearfully and wonder. 


marks of the divine deſign and art; let us next takeſi 


begin with quadrupeds. e 


* 
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« fully made; marvellous are thy works, and that my 
© ſoul knoweth right well.? | 85 

_ Having thus made what (conſidering. the copiouſ. 
neſs and excellence of the ſubject) may be called: 
very brief ſurvey, of man, and ſeen ſuch, admirable 


a tranſient view of the other inferior creatures; and 
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IN taking a view of this part of the animal wol te 
ſo far as the ſtructure of their bodies is conform. 
able to that of man, I ſhall paſs them by, ani. +. 

only take notice of ſome peculiarities in them, whid v 
are plain indications of deſign, and the divine ſuper: 2 
intendence and management. And, 1. The modi — 
viſible apparent variation is the prone poſture of thei (- 
body: concerning which I ſhall take notice only d 0 
two things, the parts miniſtering thereto, and tigte 
uſe and benefit thereof. 8 0 
I. As for the parts, it is obſervable, that in . . 
theſe creatures, the legs are made exactly conform. t 
able to this poſture, as thoſe in man are to his ere . 
poſture : and what 1s farther obſervable alſo, is, th ba 


the legs and feet are always admirably ſuited to ti 
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motion and exerciſes of each animal: in ſome. they 
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are made for ſtrength only, to ſupport a vaſt, un- 
wieldy body (a) ; in others they are made for agility 
and ſwiftneſs (6); in ſome they are made for only 
walking and running, in others for that, and ſwim- 
ming too (c); in others for walking and digging (d); 
and in others for walking and flying (e): in ſome 
they are made more laſk and weak, for the plainer 


lands; in others rigid, ſtiff, and leſs flexible (7), 
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(a) The elephant being a creature of prodigious weight, the 
largeſt of all animals, Pliny faith, hath its legs accordingly made 
of an immenſe ſtrength, like pillars, rather than legs. 

% Deer, hares, and other creatures, remarkable for ſwiftneſs, 
have their legs accordingly ſlender, but withal ſtrong, and every 
way adapted to their ſwiftneſs. | 

(c) Thus the feet of the otter are made, the toes being all con- 
joined with membranes, as the feet of geeſe and ducks are. And 
in ſwimming it is obſervable, that when the foot goes forward in 
the water, the toes are cloſe; but when backward, they are ſpread 
out, whereby they more forcibly ſtrike the water, and drive 
themſelves forward. The ſame may be obſerved alſo in ducks 
and geeſe, ete. mY 

Of the caſtor or beaver, the French academiſts ſay, * The 
1 ſtruture of the feet was very extraordinary, and ſufficiently 
* demonſtrated, that nature hath deſigned this animal to live in 
© the water, as well as upon land. For although it had four feet, 
© like terreſtrial animals, yet the hindmoſt ſeemed more proper 
„to ſwim than walk with, the five toes of which they were 
* compoſed, being joined together like thoſe of a gooſe by a 
s membrane, which ſerves this animal to ſwim with. Bur the 
fore ones were made otherwiſe; for there was no membrane 
* which held thoſe toes joined together; and this was requiſite, 
for the conveniency of this animal, which uſeth them as hands 
© like a — when he cats. Memoirs for a Natural Hiſtory 
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(4) The moles feet are a remarkable inſtance. 

(e) The wings of the bat are a prodigious deviation from na- 
ture's ordinary way. So it is in the Virginian ſquirrel, whoſe 
ſkin is extended between the fore-legs and its body. _ 

(J) Of the legs of the elk, the French academiſts ſay, * Ale. 
though ſome authors report, that there are elks in Muſcovia, 
« whoſe legs are jointleſs; there is great probability, that this 
opinion is founded on what is reported of thoſe elks of Muſco- 
via, as well as of Caeſar's Alce, and Pliny's Machlis, that they 
have legs ſo ſtiff and inflexible, that they do run on ice without 
* ſlipping; which is a way that is reported that they have to ſave 
themſelves from the wolves,” etc. Ibid. p. 108. 
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for traverſing the ice, and dangerous precipices of the 
high mountains (g); in ſome they are ſhod with 
rough and hard hoofs, ſome whole, ſome cleft; in 
others with only a callous ſkin. In which latter, it 
is obſervable that the feet are compoſed of toes, ſome 
ſhort for bare going; ſome long to ſupply the place 
of a hand (h) ; ſome armed with long and ſtrong ta. 
lons to catch, hold, and tear the prey; ſome fenced 
only with ſhort nails, to confirm the fteps in running 
and walking. | . 
II. As the poſture of man's body is the fitteſt for x 
rational animal, ſo is the prone poſture of quadru. 
peds, the moſt uſeful and beneficial to themſelves, 
ns alſo moſt ſerviceable to man. For they are here. 
by better made for their gathering their food, to pur- 
ſue their prey, to leap, to climb, to ſwim, to guard 
themſelves againſt their enemies; and, in a word, 
to do whatever may be of principal uſe to themſelves; 


as alſo they are hereby rendered more uſeful and ſer- Wis + 
viceable to man for carrying his burdens, for tilling o 
his ground; yea, even for his ſports and diverſions Wilſſeſs, 
And now I might here add a ſurvey of the excel. mot 
lent contrivance of the parts miniſtering to this pe: rab 
- ſture of the four footed animals, the admirable ſtruc: 
ture of the bones (i), the joints and muſcles, their Mana 
| . 10 
(5 The common tame goat (whoſe habitation is generally on ( 
mountains and rocks, and who delighteth to walk on the tops up 
of pales, houſes, etc. and to take great and ſeemingly dangerous We th. 
leaps) I have obſerved, hath the joints of the legs very ſtiff and . 
ſtrong, the hoof hollow underneath, and its edges ſharp. The 4250 
like, I doubt not, is to be found in the wild goat, conſidering i ral 
what Dr Scheuchzer hath ſaid of its climbing the moſt dangerous (a) 
craggs of the Alps, and the manner of their hunting it. Vide _—_ 


Ite r. Alpin. 3. p. 9. ä 3 

Thus in apes and prob ON the beaver before, and divers Wl 
others. 2 

() It is a ſingular proviſion nature hath made for the ſtrength Wl 
of the lion, if that be true, which Galen ſaith is reported of its Wl 
bones being not hollow, as in other animals, but ſolid ; which Wl 
report he thus far confirms, that moſt of the bones are ſo; and 


that thoſe in the legs, and ſome other parts, have only a ſal 1 oe a 


I 


* 


ment and fituation, the nice aequipoiſe of the body, 
rith a great deal more to the ſame purpoſe. But 1 
ould be tedious to inſiſt minutely upon ſuch parti - 
Culars ; and beſides, I have given a touch upon theſe 
kind of things, when I ſpake of man. 

Paſſing by therefore many things of this kind, 
hat might deſerve remark, I ſhall only conſider ſome 
f the parts of quadrupeds, differing from what is 
Wound in man (4), and which are manifeſt works of 

deſign. ” 


CHA P. II. 
of th Hz ans vr 


T is remarkable that, in man, the head is of one 
1 ſingular form; in the four - footed race, as various 
as their ſpecies. In ſome, ſquare and large, fuitable 
o their ſlow motion, food, and abode; in others 
eſs, ſlender, and ſharp, .agreeable to their ſwifter 
otion, or to make their way to their food (a), or 
abitation under ground (5). But paſſing by a great 


and obſcure cavity in them. Vide Galen. de uſu Part. I. 11. 
18. ? 9 X | 
WS (+) © Theſe. forts of differences in the mechaniſm-of animals, 
upon the ſcore of the poſition of their bodies, occur ſo often, 
chat it would be no mean ſervice to anatomy if any one 
would give us a hiſtory of thoſe: variations of the parts of ani- 
mals, which ſpring from the different poſtures of their bodies.“ 
Drake Anat. vol. 1. book 1. chap, 17. 3 
) Thus ſwine, for inſtance, who dig in the earth for roots, 
Hand other food, have their neck; and all parts of their head very 
wcll adapted to that ſervice. Their neck ſhort, brawny: and 
ſtrong; their eyes ſect pretty high out of the way; their ſnout 
long; their noſe callous and ſtrong ; and their fenfe of ſmelling 
very accurate, to hunt out and diſtinguiſn their food in mud, 
under ground, and other the like places where it lies concealed. 
= () What: hath: been . ſaid of ſwine, is no. leſs, rather more 
Wy cmarkable in the mole, whoſe neck, noſe, eyes, and ears, 
1 oe all fitted, in the niceſt manner, to its ſubterraneous way of 
ute. : ; f | 
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arious ſi zes and ſtrength; their commodious lodge- 
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I ſhall ſtop a little at the brain, as the moſt conſider. | 
able part of the body, being the great inſtrument of 
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many obſervations that might be made of this kind, 


life and motion in quadrupeds, as it is in man of that, 
as alſo in all probability the chief feat of his immor. 
tal foul, And accordingly it is a remarkable differ. 

ence, that in man the brain is "mag affording ſub. P- 
Rance and room for ſo noble a gueſt; whereas ini © 
quadrupeds, it is but ſmall. And another thing, noi © 
leſs remarkable, is the fituation of the cerebrum and b 
cerebellum, or the greater and leſſer brain, which 1M " 
ſhall give in the words of one of the moſt exact ana- 
tomiſts we have of that part (c): Since, ſaith he, 
© God hath given to man a lofty countenance, to be. 
£ hold the heavens, and hath alſo ſeated an immortal P 
c ſoul in the brain, capable of the contemplation of * 
© heavenly things; therefore, as his face is erect, ſo thei It 
* brain is ſet in an higher place, namely, above the ſk 
© cercbellum, and all the ſenſories. But in brutes,8 I 
whoſe face is prone towards the earth, and whoſe "* 
brain is incapable of ſpeculation, the cerebellum, 
(whoſe buſineſs it is to miniſter to the actions and 

functions of the praecordia, the principal office in 
thoſe creatures), in them is fituated in the higher 15 
place, and the cerebrum lower. Alſo ſome of the ii 
organs of ſenſe, as the ears and eyes, are placed hne 
if not above the cerebrum, yet at leaſt equal there. Men 
unto.? Ed 5 8 _ 
Another convenience in this poſition of the cere-WſW"i 
brum and cerebellum, the laſt ingenious anatomiſii e 
tells us is this (d). In the head of man, faith hem 
© the baſe of the brain and cerebell, yea, of the. 
© whole ſkull, is ſet paralel to the horizon; by which 
© means there is the leſs danger of the two brain bi 
© joggling, or ſlipping out of their place. But it: 
| 1 ee. 
e) Willis Cereb. Anat. cap. 6. Cumque huic Deus os ſub Per 
lime dede rit, etc. - | = _; 


(4) Id. paulo poſt. * In capite humano cerebri et cerebel : 
Ii etc, | 
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quadrupeds, whoſe head hangs down, the baſe of 
the ſkull makes a right angle with the horizon, by 
which means the brain is undermoſt, and the cere- 
bell uppermoſt; ſo that one would be apt to ima- 
gine the cerebell ſhould not be ſteady, but joggle 
out of its place. To remedy which inconvenience, 
e tells us, And leſt the frequent concuſſions of the 
cerebell ſhould cauſe a fainting, or diſorderly mo- 
tion of the ſpirits, about the praecordia, therefore, 
by the artifice of nature, ſufficient proviſion is 
made in all, by the dura meninx cloſely encom- 
| paſſing the cerebellum 3 beſides which, it is, in 
ſome, guarded with a ſtrong bony fence; and in 
others, as the hare, the coney, and ſuch leſſer quadru- 
peds, a part of the cerebell is on each fide fenced 
with the os petroſum : ſo that by this double ſtay, 
its whole maſs is firmly contained within the 
Beſides theſe peculiarities, I might take notice of 
vers other things no leſs remarkable, as the nicti- 
ting membrane of the eye (e), the different paſſages 
the carotid arteries (F') through the ſkull, their 
(e) see book iv. chap. 2. note (0%, p. 128. Gy 

(f) * Arteria carotis aliquanto poſterius in homine quam in 
alio quovis animali, calvariam ingreditur, ſcil. jaxta illud fora- 
men, per quod finus lateralis in venam jugularem deſiturus 
rano elabitur: nam in caeteris hace arteria ſub extremitate 
eu proceſſu acuto oflis petroſi, inter eranium emergit; verum 
in capite hnmano, eadem, ambage longiori cireumducta (ut ſan- 
guinis torrens, priuſquam ad cerebri oram appellit, fracto im- 
detu, lenius et placidius fluat) prope ſpecum ab ingreſſu ſinus 
ateralis factum, calyariae baſin attingit; —et in majorem caute- 
am, tunica inſuper aſcititia craſſiore inveſtitur“ And ſo he 
s on to ſhew the conveniency of this guard the artery hath, 
1 its paſſage to the brain, and then faith, + Si hujuſmodi con- 
ormationis ratio inquiritur, facile occurrit, in capite humano, 
bi generoſi affectus et magni animorum impetus ac ardores ex- 
itantur, ſanguinis in cerebri oras appulſum debere eſſe liberum 
t expeditum, etc. Atque hoc quidem reſpectu differt homo a 
leriſque brutis, quibus, arteria in mille ſureulos diviſa, ne 
anguinem pleniore alveo, aut citatiore, quam par eſt, curſu, 
1 cerebrum evehat, plexus retiformes conltituit, quibus nempe 
Iucitur, ut ſanguis tardo admodum, lenique et aequabili fere 
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branching into the rete mirabile (g), the differen 
magnitude of the nates, and ſome other parts of the 
brain in beaſts, quite different from what it is i; 
man: but the touches already given, may be inſtan 
ces ſufficient to prevent my being tedious in enlat 

ging upon theſe admirable works of God. 


»OqHiAÞ ME .-: -- 
Of the NEcCKs ef QUADRUPEDS. 


T7" ROM che head paſs we to the neck, no prin 
T cipal part of the body, but yet a good inſtanq r 
of the Creator's wiſdom and deſign, inaſmuch as i 
man it is ſhort, agreeable to the erection of his body 
but in the four+footed tribe it is long, anfſwerable 1 
the length of the legs (a), and in ſome of theſe lony 


< fiillicigio, in cerebrum jillabatur.? And then he goes on to gir 
ia farther account of this artery, and the rete mirabile, in diy 
creatures. Willis, ibid. c. 8. CO OT . 

(g) Galen thinks the rete mirabile is for concocting and! 
borating the animal ſpirits, as the epididymides, [the con vo 1] 
tions, xiprendig Fame] are for elaborating. the ſeed, De. uſu p: e 
I. 9. c 4. This rete is much more conſpieuous in | beaſts ti 
man: and, as Dr Willis well judges, ſerves, 1. To bridlet 
too rapid incurſions of the blood into the brain of thoſe creatur 
whoſe heads hang down much. 2. To ſeparate ſome of the | 
perfluous ſerovs parts of the blood, and ſend them to the alin 
glands, before the blood enters the brain of thoſe animals, ub 
blood is. naturally of a watery . conſtitution. 3. To obviate u 
obſtruct ions that may happeu in the arteries, by giving a free q 
ſage through other veſſels, when ſome are ſtopped. 
| In quadrupeds, as the carotid arteries are branched into 
rete mirabile, for the bridling the too rapid current of blood 
to the brain; ſo the vertebral arteries are, near their entrat 
into the ſkull, bent into an acuter angle than in man, which 
wiſe proviſion for the ſame purpoſe. | 

(a) It is very remarkable, that in all the ſpecies. of quadrupt 
this equality holds, except only the elephant; and that there (ho 
be a ſufficient . ſpecial proviſion made for that creature, by 
proboſcis or trunk. A member ſo. admirably contrived, ſo a 
ouſly wrought, and with ſo great agility. and readineſs applied 
that unwicldy creature to all its ſeveral occaſions, that 1 tab 
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"nd leſs ſtrong, ſerving- to carry the mouth to the 
-round ; in others ſhorter, brawny, and ſtrong, ſer- 
ring to dig, and heave up great burdens (5). 

But that which deſerves eſpecial remark is, that 


ranivorous quadrupeds, for the perpetual holding 
{own their heads in gathering their food, by that 
trongs. tendinous, and inſenfible aponeuroſis or li- 
ramen (c), braced from the head to the middle of the 
hack, By which means the head, although heavy, 
nay be long held down without any labour, pain, or 
incaſineſs to the mufcles of the neck, that would 


tretch. 


1 7 
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/e SToOMacns of QUADRUPEDS 
gi | 
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ROM the neck, let us deſcend to the Stomach, 
a part as of abſolute neceſſity to the being and 
ell · being of animals, ſo is in the ſeveral ſpecies of 


d be a manifeſt inſtance of the Creator's workmanſhip, See its 
tfWatomy in Dr A. Moulen's Anat. of the Elephant, p. 33. As al- 
e in Mr Blair's account in Phil. Tranſ. No. 326. 

Aliorum ea eſt hnmilitas, ut cibum terreſtrem roſtris facile 
why contingant. Quae autem altiora ſunt, ut anſeres, ut cygni, ut 
e u grues, ut cameli, adjuvantur'proceritate collorum. Manus etiam 
data elephantis, qui propter magnitudinem corporis difficiles 
aditus habe bant ad paſtum.” Cic. de Nat. Deor. I. 2. e. 47. 

to H © Quod iis. animalibus quae pedes habent fifſos in digitos, col - 
um brevius ſit fatum, quam ut per ipſum cibum ori admovere 
tu aqueant: iis vero quae uogulas habent ſolidas, aut bifidas, lon- 
ch gius, ut prona atque inclinantia paſci queant. Qui id etiam o- 
pus non fit artificis utilitatis memoris? Ad haec quod grues ac 


upeWMciconiae, cum crura haberent longiong,, ob eam cauſam roſtrum 
etiam magnum, et collum longies hahuerint. Piſces autem ne- 
by aue collum penitus habuere, utpote qui neque crura habent. 


o co Quo pacto non id etiam eſt admirandum ?? 

11. c. 8. 8 

(b) As in moles and ſwine, in chap. 2. note (a, 6), p. 309. 

(c) Called the white» leather, 1 tax-wax, and fix - fax. 
2 d 


Galen. de uſu Part. 


beculiar proviſion made in the necks of all, or moſt 


other wiſe be wearied by being ſo long put upon the 
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( 
guadrupeds, ſized, contrived, and made with the ˖ 
utmoſt variety and art (a). What artiſt, what being, t 
but the infinite Conſer vator of the world, could {| 
well adapt every food to all the ſeveral kinds of thoſe : 
grand devourers of it! Who could ſo well ſuit theit 
ſtomachs to the reception and digeſtion thereof; t 
one kind of ſtomach to the carnivorous, another to 1 
the herbacious animals; one fitted to digeſt by bare 
maſtication; and a whole ſet of ſtomachs in others i; 
to digeſt with the help of rumination ! Which laſt He. 
act, together with the apparatus for that ſervice, i; 

fo peculiar, and withal ſo curious an artifice of nz... 
ture, that it might juſtly deſerve. a more particular 4 
inquiry; but having formerly mentioned it (6), and. 
leſt 1 ſhould be too tedious, I ſhall paſs it by. p 
_ | 
| z 
CHAP V. 1 
Of the HE ARTS of QUADRUPEDS. 4 
TN this part is a notable difference found betweel@ | 
the heart of man and that of beaſts; concerning" 
the latter of which I might take notice of the remark. a 
able conformation of the hearts of amphibious qui: f. 
drupeds, and their difference from thoſe of land uno 
animals, ſome having but one ventricle (a), ſon - 
| lan. 


(a) The peculiar contrivance and make of the dromedary's oj 
camels ſtomach, is very remarkable, which I will give from thy 


Pariſian anatomiſts: At the top of the ſecond [of the 4 ve ar 
* tricles] there were ſeveral ſquare holes, which were the orifee fr 
s of about zo cavities, made like ſacks placed between the t tt 
membranes, which do compoſe the ſubſtance of this ventric:8F* ve 
The view of theſe ſacks made us to think that they might vel to 
be the reſervatories, where Pliny ſaith, that camels do a lo an 
time keep the water, which they drink in great abundance ov 
to ſupply the wants thereof in the dry deſarts,* ete. Vide Mv 

pa! 


moirs, etc. Anat. of Dromedary, p. 39. See alſo Peyer. Mer 
col, I. 2: c. 3. IT cache | LEE it's ee 
(5) Book iv. chap. 17. | | | | 
(a) Frogs are generally thought to have but one ventricle 
their hoartss: naw: , f ; pats 0 


-” 
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e three (5), and ſome but two, like land animals, but 
„then the foramen ovale therewith (c). All which 
0 may be juſtly eſteemed as wonderful, as they are ex- 
© BY cellent proviſions for the manner of thoſe animals li- 
t ving. But I ſhall content myſelf with bare hints of 
teſe things, and ſpeak only of two peculiars more, 


and that but brieffy. 


e One is, the ſituation of the heart, which in beaſts 
„is near the middle of the whole body; in man, near- 
it BY er the head (d). The reaſons of which I ſhall give 


from one of the moſt curious anatomiſts of that 
part (e). | 
ſtribution of the blood depends wholly on the ſyſtole 
of the heart, and that its liquor is not driven of 
its own nature ſo readily into the upper parts as 
into veſſels even with it, r downwards into thoſe 
under it: if the ſituation of the heart had been far- 
ther from the head, it muſt needs either have been 
made ſtronger, to caſt out its liquor with greater 
force; or elſe the head would want its due propor- 


A a K aA «a a a 


(%) The tortoiſe hath three ventricles, as the Pariſian acade- 


ei 

no miſts in their Memoirs affirm. * Beſides thoſe two ventricles be- 
+ fore ſpoken of] which were in the hinder part of the heart, 
LR which faceth the ſpine, there was, ſay they, a third in the 


fore part, inclining alittle towards the right fide,” etc. Me- 
moirs, etc, p. 259. But Mr Bufficre charges this as a miſtake in 
thoſe ingentous gentlemen, and aſſerts there is but one ventricle 


0 zn the tortoiſe's heart. See his deſcription of the heart ef the 
land-tortoiſe, in Philoſ. Tranſ. No. 3328. | 
e (c) The ſea-calf is ſaid by the French academiſts, to have this 
tie proviſion, and their account of it is this: Its heart was round 
e and flat. Its ventricles appeared very large, and its auric les 
ke * ſmall. Underneath the great aperture, through which 


* the trunk of the vena cava conveyed the blood into the right 
cl ventricle of the heart, there was another, which penetrated in- 
wel to the arteria venoſa, and from thence into the left ventricle, 
on” and afterwards into the aorta. This hole, called the foramen 

ovale in the: foetus, makes the anatomoſis, by the means of 
MA which, the blood goes from the cava into the aorta, without 


paſſing through the lungs. French Anat. p. 124. 

(4 Tov re Kaipdiav ü To Ac rAnv iy Avdpwny, etc. 
In. I. 2. c. 17. e EReT) 1 
(e) Dr Lower de Corde, c. 1. 


ſel | | 
4 D d 2 


« Seeing,” faith he, the trajeCtion and di- 
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imo pleriſque aliis animalibus majoribus, non ſolas propaginei 


dium] quod homini ſingulare; nam ab eo in canibus et Gnu 
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tion of blood. But in animals that have a longer 
neck, and which is extended towards their food x; 
it were, the heart is ſeated as far from the other 
parts; and they find no inconvenience from it, be. 
cauſe they feed with their head for the moſt pan 
hanging down; and ſo the blood, as it hath far. 
ther to go to their head than in others, ſo it goes aff 
plainer and often a ſteep way (J). N ; 
The other peculiac matter is, the faſtening, I for 
merly mentioned, which the cone of the pericardiunſf 
hath in man to the diaphragm (g), whereas in al 
quadrupeds it is looſe. By which means the motion 
of the midriff, in that neceſſary act of reſpiration, il 
aſſiſted both in the upright poſture of man, as alſo ini 
the prone poſture of quadrupeds (/), which would bf 
hindered, or rendered more difficult, if the cafe wa 
otherwiſe: Which muſt needs be the effect of wit 


'C 

4 

* 
U 


i — 


oo We 


(F) I might have mentioned another wiſe proviſion from th: f 
ſame author, which take in his own words: In vitulis et equi 


© a nervo ſexti paris ut in homine, ſed etiam plurimas a nervoſl 
© intercoſtali, ubi recta cor tranſit, cor accedere, imo in paten - 
« chyma ejus dimitti: et hoc ideo a natura quaſi ſubſidium brut 
compa ratum, ne Capita quae terram prona ſpectant, non ſatiſ 
facile aut eopioſe ſpiritus animales impertirent.“ Blaſii Ana 
Animal. par. 1. c. 4. ex Lowero, de corde. ITE 1 

(.g) * Diaphragmatis circulo nerveo firmiter adhaeret [Cperien 


« diftat, item in aliis animalibus omnibus.“ Bortholin. Anat Z 


J. 2. C. 5 7 ; + 1% 58 (7) 
- (9) Finalem cauſam quod attinet, cum erectus fit hom om 
nis inceſſus atque figura, eoque facilius abdominis viſcera ſin (- 
* pondere deſtendant, minore diaphragmatis nixu atque ſyſto:ſms f 
ad inſpirationem opus eſt; porro, com in expiratione parii n b 
neceſſarium fit diaphragma relazari, cum capſula cordis omniui end 
connectendum fuit, in homine, ne forte, quamdiu erectus inc prin 
die, ab hepatis, ahorumque viſcerum appenſorum pondere deo rd 
* ſum adeo deprimeretur, ut neque pulmo ſatis conſidere, neg (-) 
© exſpiratio debito modo-peragi potuerit. Quocirca in quad ruped ly gui 
* bus;* ubi abdominis viſcera in ipſum diaphragma incumbum f d 
* ipſumque in pectoris cavitatem ſuo pondere impellunt, ili int 
partium aceretio expitationi quidem inutilis, inſpirationi auten Hr 
« debitam diaphragmatis tenſionem impediendo, prorſus incoꝶ th ws 
: 2 FS Ia 


moda fuiſſet.. Lower, ib. p. 8. 


5 
51 


"to 
"4 
3 
9 
> 


$24 
2 


dom and deſign, and that man was intended by 


18 
nature to walk erect, not upon all- four, as quadru- 
a peds do;' to expreſs it in the words of a great 


W: udge in ſuch matters (i). f 


H AP. VI. 
Of the Difference between M aw and QuaDru- 


F PEDS in the Nervous Kind. 
Fi HERE is only one difference more between 
m man and quadrupeds that I ſhall take notice 
n ot, and that is the nervous kind: and becauſe it would 
e tedious to inſiſt upon many particulars (a), I ſhall, 
or a ſample, infiſt chiefly upon one, and that is, of 
I ature's prodigious care for a due communication and 
WT orreſpondence between the head and heart of man, 
Wnorc than what is in the four-footed tribe. For this 
"Þurpoſe, beſides the correſpondence thoſe parts have 
y means of the nerves of the par vagum, common 
Both to man and beaſt, there is a farther and more 
„ pecial communication and correſpondence occaſioned 
y the branches (5), of the intercoſtal pair, ſent from 
2 he cervical plexus to the heart and praecordia. By 
ich means the heart and brain of man have a mu- 
F (i) Dr Tyſon's anatomy of the Orang-Outang, in Ray's Wiſ⸗ 
om of God, p. 2522 
Among theſe, I might name the ſeat of the nerves proceed- 
Sn: from the medulla ſpinalis, which Dr Lower takes notice ot. 
= bcaſts, whote ſpine is above the reſt of the body, the nerves 
end directly downwards; but in man, it being ere&; the nerves 
ring out of the ſpine, not at right, but in obliqueangles down- 
eds, and paſs alſo in the body the ſame way, Ib. p. 16. 
= () In pieriſque brutis tantum hac via (i. e. by the par va- 
Lam) et vix omoino per ullos paris intercoſtalis ner vos, aditus 
dd cor aut appendicem ejus pateſeit. Verum in homine, neryus- 
nincercoſtalis, praeter officia ejus in imo ventre huic cum caete - 
1. ris animalibus communia, etiam ante pectoris clauſtra internun- 
ii ſpecialis loco eſt, qui cerebii et cordis ſenſa mutua ultra ci - 
uaque refert.“ Willis Nervor. Deſer. et Uſus, c. 26. 4 


d 3 
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tual and very intimate correſpondence and concern 
with each other, more than is in other creatures; or 
as one of the moſt curious anatomiſts and obſervers 
of theſe things ſaith (c): Brutes are as it were ma- 
E chines made with a ſimpler and leſs operoſe appa. 


© ratus, and endowed therefore with only one and W. 
the ſame kind of motion, are determined to do the | gu 
« ſame thing: whereas in man, there is a great ya. ot 
c riety of motions and actions. For by the commerce tw 
c of the aforeſaid cervical plexus (d), he faith, the rei 
s conceptions of the brain preſently affect the heart, MI 
© and agitate its veſſels and whole appendage, toge- Wn 
© ther with the diaphragm. From whence the alte. we 
tration in the motion of the blood, the pulſe, and g Bu 
< reſpiration. So alſo, on the contrary, when any poi 
< thing affects or alters the heart, thoſe impreſſions e 
care not only retorted to the brain by the ſame dude 
© of the nerves, but alſo the blood itſelf, its courſe MF f 
being once changed, flies to the brain with a dif. t 
c ferent and unuſual courſe, and there agitating thèe r 
animal ſpirits with divers impulſes, produceth va. 2 
« rious conceptions and thoughts in the mind.” And, 2 
he tells us, That hence it was, that the ancient di v 
« vines, and philoſophers too, made the heart th » 
© ſeat of wiſdom ; and, certainly, ſays he, the work 1 


© of wiſdom and virtue do very much depend upoiſ 
this commerce which is between the heart and 
© brain: and ſo he goeth on with more to the ſan 
purpoſe, Upon the account of this intercoſtal com 
merce with the heart being wanting in brutes, ther 


(c) Id. ib. Dum hane utriuſque ſpeeiei differentiam perpendof 
6 ſuceutrit anime, bruta eſſe velut machinas,“ etc. a 

(4) That our great man was not miſtaken, there is great reaſoif 
the brain being but ſmall, he ſaith, «© Praecipua autem diſcrinj 
nis nota quam inter illius et viri cordati partes advertimu 
haecce erat; nempe quod praedictus nervi intercoſtalis plexuſſ 
« quem cerebri et cordis internuncium et hominis proprium di 
mus, in ſtulto hoc-valde cxilis, et minori net vorum ſatelluſ 
« ſtipatus fuerit.“ Ibid. ; 5 
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infinite Creator hath made in them, and that is, that 
by reaſon both the par vagum, and the intercoſtal 
500, do not ſend their branches to the heart and its 
IE: ppendage in brutes; therefore, leſt their heart ſhould 
want a due proportion of nervous veſſels, the par vas 
gum ſends more branches to their heart than to that 
of man. This, as it is 2 remarkable difference be. 
tween rational and irrational creatufes ; fo it is as 
remarkable an argument of the Creator's art and care; 
ho although he hath denied brute- animals reaſon, 
nd the nerves miniſtering thereto, yet hath another 
ay ſupplied what is neceſſary to their life and ſtate. 
ut let us hear the ſame great author's deſcant upon the 
point (e). Inaſmuch, ſaith he, as beaſts are void 
of diſcretion, and but little ſubject to various and 
different paſſions, therefore there was no need that the 
ſpirits, that were to be conveyed from the brain to 
the praecordia, ſhould paſs two different ways, 
namely, one for the ſervice of the vital functions, 
and another for the reciprocal impreſſions of the 
affections; but it was ſufficient that all their ſpirits, 
whatever uſe they were deſigned for, ſhould be con- 
veyed one and the ſame way.” 1 
Here now in the nervous kind we have manifeſt 
acts of the Creator's deſign and wifdom, in this fo 
anifeſt and diſtinct a proviſion for rational and ir- 
ational creatures; and that man was evidently in- 
ended to be the one, as the genus of quadrupeds 
as the other. 


HAF. VIE - 


The CONCLUSION. 


N D now it is time to pauſe a while, and re- 
flect upon the whole. And as from the con- 


ei variis diverſiſque paſſionibus, etce 


is another ſingularly careful and wiſe proviſion che 
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(e) Id. ib. chap. 29. In quantum beſtiae prudentia carent, ' 
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the pſalmiſt's expreſſion, Pſalm xlix. 12. that he iff 
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ſiderations in the preceding book, we have eſpecial 

reaſon to be thankful ro our infinitely merciful Maker, 
for his no leſs kind than wonderful contrivances of 
our body; ſo we have reaſon, from this brief view! 

have taken of this laſt tribe of the creation, to ac. 
knowledge and admire the ſame Creator's work and 
contrivances in them. For we have here a large fa. 
mily of animals, in every particular reſpect, curiouſly 
contrived and made, for that eſpecial poſture, place 
food, and office or buſineſs which they obtain in the 
world. So that if, we conſider their own particulaſM 
happineſs and good, or man's. ufe and ſervice; or i 
we. view them throughout, and conſider the part 
wherein they agree with man, or thoſe | eſpeciallyM 
wherein they differ; we fhall find all to be ſo fa 
from being things fortuitous,, 'undeſigned, or an 
way accidental, that every thing is done for the beſt; 
all wiſely contrived, and incomparably fitted up, and 
every way worthy of the great Creator. And he tha 
will ſhut his eyes, and not fee God (a) in theſe hi 
works, even of the poor beaſts of the earth, that will 
not ſay as Elihu hath it, Job xxxv. 10, 11. Where 
© is God my maker, who teacheth us more than the 
© beaſts of the earth, and maketh us wiſer than the 
© fowls of the heaven?“ of ſuch an one we may ul 


like the beaſts (5) that periſh,” 


Deum namque ire per omnes 
Terraſque tractuſque maris, coelumque profundum, 
Hine pecudes, armenta, viros, genus omne ferarum. 
| | | . Virg. Geor. l. ate 
(b) Illos qui nullum omnino Deum efle dixerunt, non no 
© do non philoſophos, ſed ne homines quidem fuiſſe dixcrini 
« qui, mutis ſimillimi, ex ſolo corpore conſtiterunt, nihil vide! 
tes animo.“ Lactant. I. 7. c. 9. | 


(s) 


A SURVEY of Birds. 
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AVIN G briefly, as well as I could, dif- by ij 
patched the tribe of quadrupeds ; I ſhall . 9 F 
next take a brief and tranſient view of the wet 
-athered tribe. _ | 4 * 
And here we have another large province to expa- 4 "8 
ate in, if we ſhould deſcend to every thing wherein 1288 
e workmanſhip of the Almighty appears. But I 1 
uſt contract my ſurvey as much as may be; and . 
all therefore give only ſuch hints and touches upon 
is curious family of animals, as may ſerve for ſam- 
es of the reſt of what might be obſerved. 
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8 this tribe hath a different motion from that 
of other animals, and an amphibious way of 
e; partly in the air, and partly on the land and 
aters; ſo is their body accordingly ſhaped, and all 
eit parts incomparably fitted for that way of life 
id motion; as will be found by a cufſory view of 
me of the particulars. And the 
I. And moſt viſible thing is the ſhape and make 
W their body, not thick and clumſy, but incompara- 
adapted to their flight: ſharp before, to pierce 
make way through the air, and then by gentle 
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degrees riſing to its full bulk. To which we may 
add, | 1 | 
II. The neat poſition of the feathers throughoy 
the body; not ruffled, or diſcompoſed, or placed 
ſome this, ſome a contrary way, according to thei 
method of chance; but all artificially placed (a), fo 
facilitating the motion of the body, and its ſecuriy 
f clothing: and for tha 
end, moſt of the feathers. tend backward, and ar 
laid over one another in exact and regular method 
armed with warm and ſoft down next the body, ang 


15, . | N 4 
more ſtrongly made, and curiouſly cloſed next lu 
air and weather, to fence off the injuries thereoM 
To which purpoſe, as alſo for the more eaſy be 
nimble gliding of the body through the air, the puff 
viſion nature hath made, and the inſtinct of the em 
animals to preen and dreſs their feathers, is adni e 
rable ; both in reſpect of their art and curioſity il þ a 

doing it, and the oil-bag (5), glands, and who by 
apparatus for that ſervice. 5 eu. 
III. And now having faid thus much relating wll 7 
the body's motion, let us ſurvey the grand inſtrumen 9 
thereof, the wings: which, as they are princir 
parts, ſo are made with great ſkill, and placed in ie 
moſt commodious point of the body (c), to give . 
an exact equipoiſe in that ſubtle medium, the air. a, 
* ? 3 3 at * 

(a) See before, book iv. chap. 12. note (Y, 5 227. x. 
) Mr Willoughby faith, there are two glands for the ſeeſ pin; 
tion of the unctuous matter in the oil-bag. And ſo they api ly 
to be in geeſe. But upon examination, I find, that in molt P'S» 
ther birds, ſuch at leaſt as J have inquired into, there is only 
| pland; in which are divers little cells, ending in two or thi al, 
arger cells, lying under the nipple of the oil- bag. This nig ſhy 
is perforated, and being preſſed, or drawn by the birds bill h a 
head, emits the liquid oil, as it is in ſome birds, or thicker un e) 


tuous greaſe, as it is in others. The whole oil-bag is in . 
ſtructure ſomewhat conformable to the breaſts of ſuch animal en 
afford milk. | | a 
(e) In all birds that fly much, or that have the moſt oecih 
for their wings, it is manifeſt that their wings are placed in 5 
very beſt part, to balance their body in the air, and to give 
ſwift a progreſſion, as their wings and body are capable of: 
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And here it is obſervable, with what incomparable 
urioſity every feather is made; the ſhaft exceedin 
rong, but hollow below, for ſtrength and lightnefs 
ike; and above, not much leſs ſtrong, and filled 
vith a parenchyma or pith, both ſtrong and light too. 
he vanes as nicely gauged on each fide as made; 
road on one fide, and narrower on the other ; both 
rhich incomparably miniſter to the progreſſive mo- 
jon of the bird, as alſo to the union and cloſeneſs of 
e wing (d). n a F 
And no leſs exquiſite is the textrine art of the 
umage alſo (e); which is ſo curiouſly wrought, and 


: 
2 ; 


herwiſe we ſhould perceive them to reel, and fly unſteadily ; as 
e ſee them to do, if we alter their aequipoiſe, by cutting the 
nd of one of the wings, or hanging a weight at any of the ex- 
eme parts of the body, But as for ſuch birds as have as much 
caſion for ſwimming as flying, and whoſe wings are therefore 
t a little out of the centre of the body's gravity, ſee book iv. 
ap. 8. note (q), p. 177. and for ſuch as have more occaſion for 
ving than flying, and whoſe legs are, for that reaſon, ſet more 
ekward, and their wings more forward, ſee chap, 4. note (i), 
this book. : e 
7 The wiſe Author of nature hath afforded an example of the 
eat nicety in the formation of birds, by the nicety obſerved in 
part no more conſiderable than the vanes of the flag-feathers of 
e wing. Among others, theſe two things are obſervable : 1. The 
pes of the exterior- or narrow vanes bend downwards, but of 
interior wider vanes upwards ; by which means they catch, 
Id, and lie cloſe to one another, when the wing is ſpread; ſo 
at not one feather may miſs its full force and impulſe upon the 
W 2. A yet leſſer nicety is obſerved, and that is, in the very 
ping the tips of the flag-featbers: the interior vanes being 
atly ſloped away to a point, towards the outward part of the 
g; and the exterior vanes ſloped towards the body, at leaſt in 
ny birds; and in the middle of the wing, the vanes being 
al, are but little ſloped. So that the wing, whether extended 
ſhut, is as neatly ſloped and formed, as if conſtantly trimmed 
h a pair of ſciſſors. : | 
e) Since no exact account, that I know of, hath been given of 
mechaniſm of the vanes, or webs of the feathers, my obſer- 
ion may not be unacceptable. The vane conſiſts not of one 
tinued membrane; becauſe if once broken, it would hardly 
reparable ; but of many laminae, which are thin, ſtiff, and 
ewhat of the nature of a thin gb Towards the ſhaft of 
feather, (eſpecially in the flagefeathers of the wing), thoſe 
inae are broad, etc. of a ſemicircular form; which ſerve for 
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among which the 
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ſo artificially interwoven, that it cannot be viewed 
without admiration, eſpecially when the eye is aſſiſt. 
ed with glaſſes. N . | 

And as curiouſly made, ſo no leſs curiouſly are 
the feathers placed in the wings, exactly according 
to their ſeveral lengths and ſtrength: the principal, 
ſet for ſtay and ſtrength, and theſe again well. lined, 
faced, and guarded with. the covers and. ſecondary 
feathers, to keep the air from pathng through, where. 
by the ſtronger impulſes are made thereupon. 

And laſtly, to ſay no more of this part, that de. 
ſerves, more to be ſaid of it, what. an admirable apps. 
ratus is there of bones, very ſtrong, but withal light 
and incomparably wrought ! of joints, which open, 
ſhut, and every way move, according to the occaſions 
either of extending it in flight, or withdrawing the 
wing again to the body! and of various muſcles; 
peculiar ſtrength of the pecton 
muſcles deferves eſpecial remark, by reaſon they are 
much ſtronger (J) in birds than in man, or any 


other animal, not made for flying! 


igth, and for the cloſer ſhutting of the laminae to one ano- 
ther, when impulſes are made upon the air. Towards the out- 
ward part of the vane, theſe laminae grow ſlender, and taper: 
on their under fide they are thin and ſmooth, but their upper. 
outer edge is. parted into two hairy edges, each ſide having a dif 
ferent ſort of hairs, laminated or broad at bottom, and flendrr 
and bearded above the other half, I have, as well as I could, 
repreſented the uppermoſt edge of one of theſe laminae in Fig. 18 
with ſome of the hairs on each ſide, magnified with a microſcope, 
Theſe bearded briſtles, or hairs, on one ſide the laminae, have 
trait beards, as in Fig. 19. thoſe on the other ſide, have hooked 
beards on one ſide the ſlender part of the briſtle, and ſt rait ones 
on the other, as in Fig. 20. Both theſe ſorts of briſtles magnif - 
ed, (only ſeattering, and not cloſe). are repreſented. as they grov 
upon the upper edge of the Jamina 8, t, in Fig. 18. And in the 
vane, the hooked beards of one lamina always lie next the ſtrait 
beards of the next lamina; and by that means lock and hold 
each other; and by a pretty mechaniſm, brace the laminse cloſe 
to one another. And if at any time the vane happens to be ruf- 
fled and difeompoſed, it can, by this pretty eaſy mechaniſm 
be reduced and repaired. Vide book iv. chap. 12. note (1), p- 227: 

(f) * PcRorales muſculi hominis fletentes humeros, par vi e 


cn. I, The Tarts of Birds. „ 


IV. Next the wings, the tail is in flight conſider- 
able; greatly aſſiſting in all aſcents and deſcents in 
the air, as alſo ſerving to ſteady flight (g), by keep - 
ing the body uprigbt in that ſubtle and yielding me- 
dium, by its readily turning and anſwering every 
vacillation of the body. 

And now to the parts ſerving to flight, let us add 
the nice and complete manner of its performance; 
all done according to the ſtricteſt rules of mecha- 


on the land, what acuteſt mathematician could give a 
more agreeable and exact motion to the wings, than 
theſe untaught flying artiſts do to theirs ! ſerving 
not only to bear their bodies up in the air, but alſo 
to waft them along therein, with a ſpeedy progreſſive 
motion, as allo to ſteer and turn them this way and 


occaſions require, or their pleaſure leads them. 

V. Next to the parts for flight, let us view the 
feet 4nd legs miniſtering to their other motion : both 
ade light, for eaſier tranſportation through the air; 


parum carrofi ſunt ; non aequant Foam aut 7oam partem omni- 
um muſculorum hominis. E contra in avibus, pectorales muſ- 
cali vaſtiſſimi ſunt, et aequant, imo excedunt, et magis pendent, 
quam reliqui omues muſculi ejuſdem avis ſimul ſumpti. Borell. 
le Mot. Animal. vol. I. prop. 184. 

Mr Willoughby, having made the like obſervation, hath this 
eflection on it. * Whence, if it be poſſible for man to fly. it is 
thought by them who have curiouſly weighed and conſidered 
the matter, that he that would attempt ſuch a thing with hopes 
of ſucceſs, muſt ſo contrive and adapt his wings, that he may 
make uſe of his legs, and not his arms, in managing them 
decauſe the muſcles of the legs are ſtronger, as he obſerves). 
| illough. Ornith. J. I. C. I. ſect. 19 

Mr Willoughby, Ray, and many others, imagine the prin- 
Ipal uſe of the tail to be to ſteer and turn the body in the air 


rat a rucder, But Borelli hath put it beyond all doubt, that this 
old the leaſt uſe of it, and that it is chiefly to aſſiſt the bird in its 
oſe ſcents and deſcents in the air, and to obviate the vacillations of 
ul. e body and wings. For, as for turning to this or that ſide, it 


performed by tle wings and inclinations of the body, and but 
ry litt'e by the help of che tall. a 
(b) See Borelli, ubi ſupra, prop. 82, etc. 
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that way, up and down, faſter or flower, as their 
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and the former ſpread, ſome with membranes for 
ſwimming (i), ſome without, for ſteady going, fo 
perching, for catching and holding of prey (h, 
or for hanging by the heels to gather their food () 
or to fix themſelves in their place of retreat and ſafe. 
ty. And the latter, namely, the legs, all curve 
for their eaſy perching, rooſting, and reſt, as al. 
ſo to help them upon their wings in taking thei 
flight, and to be therein commodiouſly tucked up to 
the body, ſo as not to obſtruct their flight. In ſome 
long, for wading and ſearching the waters; in ſome 
of a moderate length, anſwerable to their vulgar oc 
ſions; and in others as remarkably ſhort, to anſwe 
their eſpecial occaſions and manner of life (m). Ty 


1 


) It is conſiderable in all water-fowl, how exactly their ley 
and feet correſpond to that way of life. For either their ley 
are long, to enable them to wide in the waters: in which cal, 

their legs are bare of feathers a good way above the knees, th 
more conveniently for this purpoſe. Their toes alſo are all broad 
and in ſuch as hear the name of mud-ſackers, two of the toe 
are ſomewhat joined, that they may not eaſily ſink in walkin 
upon boggy places. And as for ſuch as are whole-footed, offi 
whole toes are webbed together, except ſome few, their legs aM 
generally ſhort, which is the moſt convenient ſize for ſwimmin 
And\it is pretty enough to ſee how artificially they gather y 
1 their toes and feet when they withdraw their legs, or go to tal 
Is | their ſtroke; and as artificially again extend or open their whol 
1 fcsot, when they preſs upon, or drive themſelves forward in th 


F | waters. ers, 
— e Some of the charaQeriftics of rapacious birds, are, Mek 
1 © have hooked, ſtrong, and ſharp-pointed beaks and talons, f e ] 
4 | © ted for rapine, and tearing of fleſh ; and ſtrong and bravi onfi 
1 | ; © thighs, for ſtriking down their prey“ Willoughby Ornith. | 2" ** 
1 | c. 1. Raii Synopſ. Av. Method. p. 1. 4 all, 
'F | ) Svch birds as climb, particularly thoſe of the wood-peckihii the 
{ 1 kind, have, for this purpoſe, (as Mr Willoughby obſerves, |! cat 


c. 4) 1. Strong and muſculous thighs. 2. Short legs and ve 
ſtrong · 3- Toes ſanding two forwards and two backwards. Tee 
FE | toes alſo are ee ramets together, that they may more ſtrong 
1 end firmly lay hold on the tree they climb upon. 4. All of the 
1 ——— have a hard tiff tail, bending alſo downwards, on which thy 
1% Jean, and ſo bear up themſelves in climbing, 
1 (n) Swifts and ſwallows have remarkably ſhort legs, eſpecil 
1 the former, and their toes graſp any thing very ſtrongly. 4 
g which is uſeful to them in building their neſts, and other (i 
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l theſe let us add the placing theſe laſt mentioned 
parts in the body. In all fomewhat out of the centie 
of the body's gravity (u), but in ſuch as ſwim, more 
Than in others, for the better rowing their bodies 
hrough the waters, or to help them in their diving 


oo (%%. 


my 9 


CHAP i 


77 the HE A D, 8ST O M AC H, and other Parts of 
BIR Ds. 


HU 8 having diſpached the parts principally 

concerned in the motion of the feathered tribe, 
t us proceed to ſome other parts not yet animad- 
erted upon. And we will begin with the head, 
oncerning which I have already taken notice of its 
Pape for making way through the air; of the make of 
e bill, for gathering food, and other uſes; the 
Wommodious fitutation of the eye; and I might add 

hat of the ear too, which would be in the way, and 


ut there is far greater uſe of this ſlructure of their legs and feet, 
the reports be true of their hanging by the heels in great clu- 
ers, after the manner of bees, in mines and grottos, and on the 
Wocks by the ſea, all the winter. Of which latter, I remember 
e late learned Dr Fry told this ſtory at the univerſiy, and 
onfirmed it to me fince, viz that an ancient fiſherman, account- 
| an honeſt man, being near ſome rocks on the coaſt of Corn- 
all, ſaw at a very low ebb, a black lift of ſomething adhering, 
d the rock, which when he came to examine, he found it was a 
eat number of ſaallows, and, if 1 miſremember not, of ſwifts 
Iſo, hanging by the feet to one another, as bees do; which 
ere covered commonly by the ſea-waters, but revived in his 
arm hand, and by the fire. All this the fiſherman himſelf 
ured the doctor of. Of this, ſee more, chap. 3. note (ad), 
F this book. | 8 
) In birds that frequent not the waters, the wings are in the 
entre of gravity, when the bird lies along, as in flying; but 
hen it ſtands or walks, the erection of the body throws the 
ntre of gravity upon the thighs and feet. 

e) See chap. 4. note. (H. 
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wanting, and of others added, like to what is obſer. 
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obſtruct flight, if it was like that of moſt other 
animals: alſo l. might ſay a great deal of the conſor. 
mation of the brain (a), and of the parts therein 


vable in fiſhes ; whoſe poſture in the waters reſemble 
that of birds in the air (6), and both very different 
from man and beaſts ; and laſtly, to hint at no more, 
1 might ſurvey the peculiar ſtructure of the larynx (c) 
the tongue (d), the inner ear (e), and many matter; 


(4) © Cerebra hominum et quad rupedum in pleriſque ſimila 


© exiſtunt ——Capitibus volue rum et piſcium contenta, ab utiif 
« que prioribus longe diverſa, tamen inter ſe, quoad praccipus 
«© exxepanu partes, ſymbola reperiuntur.“ The particulars where! 
in the brains of birds and fiſhes agree with one another, a | 
wherein they differ from the brain of man and beaſts, ſce in the 1 
ſame juſtly famous author, Willis Cereb. Anat. c. 5. A 
(6) © Circa bifureationem aſperae arteriae, elegans artificis l, 0 
© bere agentis indicium detegitur ex avium comparatione eu ut 
s quadrupedibus : cum vocis gratia in diverſis avibus diverſan | 
muſeulorum fabricam bifurcationi aſperae arteriae dederit, qu he 
rum nullum veſtigium extat in homine et quadrupedibus mii he 
* viſis, ubi omnes vocis muſculos capiti arteriae junxit. In aqui... 
la, etc. ſupra bifurcationem,” ete. Steno in Blaſ. Anat. Animu as 
+ 2, C. 4. | ; 1 
Ns (e) The aſpe ra arteria is very remarkable in the ſwan, which as 
is thus deſcribed by T. Bartholin, viz. « Aſpera arteria adi le 
* randae ſatis ſtructurae. Nam pro colli. longitudine deorſu art 
« ocſophagi comes protenditur donec ad ſternum perveniat, in on 
jus capſulam ſe incurvo flexu inſinuat et recondit, velut in art 
© loco et theca, moxque ad fundum ejuſdem cavitatis delata ſu ut 
© ſum reflectitur, egrediturque anguſtias ſterni, et claviculis nA... 
« diis conſcenſis, quibus ut fulcro nititur, ad thoracem ſe fey... 
« Miranda hercle modis omnibus conſtitutio et reſpirati e: 
inſervit et voci. Nam cum in ſtagnorum fundo edulia pro ak 
tu quaerat, longiſſimo indiguit collo, ne longa mora ſuffocatioiſ r | 
* incurreret periculum. Et certe dum dimidiam fere horam toy... 
© capite ct collo pronis vado immergitur, pedibus in altum cla. |. 
_ © cocloque obverſis, ex ea arteriae quae pectoris dictae vaginalis... 
reeluſa eſt pcrtione, tanquam ex condo promo ſpiritum hauts t. 
Blaſ. ib. c. 10. | | 
(4) The ſtructure of the tongue of the wood-pecker is vl iges 
ſingular and remarkable, whether we look at its great length, . 
bones and muſcles, its encompaſſing part of the neck and hei a 
the better to exert itſelf in length; and again, to retract it i bou 
its cell; and laſtly, whether we look at its ſharp, horney, bea have 
cd point, and the glewy matter at the end of it, the bettet for 


tab, to ſtick unto, and draw out little maggots out of v0 
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i WF belides 3 but for a ſample, I ſhall only inſiſt upon the 
wonderful proviſion in the bill for the judging of 
the food, and that is by peculiar nerves lodged there- 


« Vtilis enim picis (faith Coiter) ad vermiculos, formicas, aliaque 
« inſeta venanda talis lingua foret. Siquidem picus, innata ſua 
« ſagacitate cum deprehendit alibi in arboribus, vel carie, vel alia 
de cauſa cavatis, vermes inſectaque deliteſcere, ad illas volitat, 
« ſeſeque digitis, unguliſque poſterioribus robuſtiſſimis, et cau- 
dae pennis rigidiſſi mis ſuſtentat, donec valide ac peracuto roſtro 
« arborem pertundat: arbore pertuſa, foramini roſtrum immittit, 
© ac quo animalcula ſtridore excite: percellatque, magnam in ar- 
boris cavo emittit vocem, in ſecta voriferatione hac concitata 
huc illucque repunt; picus vero linguam ſuam exerit, atque a- 
We culeis hamiſque animalia infigit, infixa attrahit et devorat.“ Vide 

Blaſii, ubi ſupra, p. 2. c. 244. | | | 
) I have before, in book iv. chap. 3. note (), p. 142. taken 
notice of what others have obſerved concerning the inner ear of 
Wbirds, reſerving my own obſervations for this place: which I 
Whope may be acceptable, not only for being ſome of them new, 
ut alſo ſhewing the mechaniſm of hearing in general. 5 

In this organ of birds, I ſhall take notice only of three parts, 
he membranes and cartilages; the columella; and the conclave: 
he drum, as ſome call it, or membrana tympani, as others, 
onſiſts of two membranes, the outer which cover the whole mea- 
as, baſon, or drum, as ſome call it, and the inner membrane. 
WT o ſupport, diſtend, and relax the outermoſt, there is one ſing”: 
artilage, reaching from the ſide of the meatus, to near the mid- 
ie of the membrane. On the top of the columella is another 
W artilage, conſiſting of three branches, a, b, c, in Fig. 23. The 
ongeſt middle branch a, is joined to the top of the ſingle upper 
Wairtilage before ſpoken of, and aſſiſts it to bear up the upper 
Poter membrane: the two branches, b, e, are joined to the os 
etroſum, at ſome diſtance from the outer membrane: upon this 
ner cartilage, is the inner membrane fixed, the two outer ſides 
which, a, b, and a, e, are joined to the outer membrane, and 
nake a kind of a three ſquare bag. The deſign of the two branches 
r legs of the cartilage, b, c, are, I conceive, to keep the carti- 
age and columella from wave ring ſide-· ways, and to hinder them 
rom flying too much back : there is a very fine ſlender ligamene 
xtended from the oppoſite ſide, quite croſs the meatus or baſon,. 
d the bottom of the cartilage, near its joining to the columel- 
. Thus much for the membranae tympani, and their carti- 
ages. | 

The next part is the columella, as Schelhammer calls it. This. 
a very fine, thin, light, bony tube; the bottom of which ſpreads 
bout, and gives it the reſemblance of a wooden pot lid, ſuch as I 
ave ſeen in country-hovſes. It exactly {huts into, and covers 
foramen of the conclave, to which it is braced all round, with 
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in for that purpoſe ; ſmall and leſs numerous in ſuch 


as have the aſſiſtance of another ſenſe, the eye; but 
large, more numerous, and thickly branched about, 


a fine ſubtle membrane, compoſed of the tender auditory nerve. 
This bottom or baſe of the columella, I call the operculum. 

The laſt part, which ſome eall the labyrinth and cochlea, con, 
ſiſting of branches more like the canales ſemicirculares in man, 
than the cochlea, I call the conclave auditus. It is, as in moſt 
other animals, made of hard context bone. In moſt of the bird; 
J have opened, there are circular canals, ſome larger ſome leſſer, 
croſſing one another at right angles, which open into the conclave, 
But in the gooſe it is otherwiſe, there being cochleovs canals, but 
not like thoſe of other birds. In the conclave, at the ſide oppo- 
ſite to the operculum, the tender part of the auditory nerve en. 
ters, and lineth all thoſe inner retired parts, viz. the conclaye 
and canals. | | | 

As to the paſſages, columnae, and other parts obſervable in 
the ear of birds, I ſhall paſs them by, it being ſufficient to my 
purpoſe, to have deſcribed the parts principally concerned in the 
act of hearing. And as the ear is in birds the moſt ſimple and 
incomplex of any animal's ear; ſo we may from it make an eaſy 
and rational judgement, how hearing is performed, viz. ſound 
being a tremor or undulation in the air, cauſed by the colliſion of 
bodies, doth, as it moves along, firike upon the drum, or mem. 
brana tympani, of the ear: which motion, whether ſtrong or lan. 
guid, ſhrill or ft, tuneful or not, is at the ſame inſtant im- 
preſſed upon the cartileges, columella, and operculum, and ſo 
communicated to the auditory nerve in the conclave. 

And now if we compare the organ and act of hearing with thoſe 
of ſight, we ſhall find that the conclave is to hearing, as the re 
tina is to ſight; that ſonorous bodies make their impreflions 
thereby on the brain, as viſible objects do by the retina. Alle, 
that as. there is an apparatus in the eye, by the opening and 
ſhutting of the pupil, to make it See to all the degrecs of 
light, ſo there is in the ear, to make it conformable to all the 


degrees of ſound, a noble train of little bones and muſeles in 


man, etc, to ſtrain and relax the membrane, and at the ſame 
time to open and ſhut the baſis of the ſtapes (the ſame as what! 
call the operculum in birds): but in birds there is a more ſimple, 
but ſufficient apparatus for this purpoſe, tender cartilages, inſtead 
of bones and joints, to correſpond to the various impreſſions of 
ſounds, and to open and ſhut the operculum. Beſides which, I 
ſuſpect the ligament I mentioned, is only the tendon of a muſele, 
reaching to the inner membrana tympani, and joined thereto, 


as 1 find by a ſtricter ſcrutiny, and not to the cartilage, as I ima. 


ined. By this muſcle, the inner membrane, and by means of 
that the outer alſo, cau be diſtended or relaxed, as it is in mah 


- by the malleus and its muſcle, etc, 
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to the very end of the beak, in ſuck as hunt for their 
food out of ſight in the waters, in mud, or under 
ground ( F). oof | 


And now from the head and mouth, paſs we to 


its near ally, the ſtomach, another no leſs notable 
Ithan uſeful part; whether we confider the elegan 

Jof its fibres and muſcles, or its multiplicity ;. one to 
ſoften and macerate, another to digeſt ; or its varie - 
: ty, ſuited to various foods, ſome membranous, agree- 
able to the frugivorous, or carnivorous kind; fome 
muſculous and ſtrong (g), ſuited to the comminu- 


(f) Flat billed birds, that g rope for their meat, have three 
pair of nerves, that come into their bills, whereby they have 
that accuracy to diſtinguiſh what is proper for food, and what 
to be rejected by their taſte when they do not ſee it. This was 
moſt evident in a duck's bill and head; ducks having larger 
nerves that come into their bills than geeſe, or any other bird 


Il that I have ſeen; and therefore quaffer and grope out their 
J meat the moſt, But then I diſcovered none of theſe nerves in 
q round-billed birds. But ſince, in my anatomies in the country, 
0 


in a rook, I firſt obſerved two nerves that came down betwixt 


5 the eyes into the upper bill, but conſiderably ſmaller than any 
Ne of the three pair of nerves in the bills of ducks, but larger 
1 


than the ner ves in any other round- billed birds. And it is re- 
markable that theſe birds, more than any round billed birds, 
ſeem to grope for the ir meat in cow - dung, ete. Mr J. Clayton, 
Philoſ. Tranſ No. 206. x 

] obſerved three pair of nerves in all the broad billed birds, 
that I could meet with, and in all ſich as feel for their food 
out of ſight, as ſnipes, woodcocks, eurleus, geeſe, ducks, teals, 
widgeons, etc. Theſe nerves are very large, equalling aimoſt 
the optic nerve in thickneſs. Two are diſtributed nigh the 
end of the upper bill, and are there very much expanded, pai 


the mouth.“ Dr. A. Moulen, ibid. No. 199. Or both in Mr 
.owthorp's Abridg. vol. II. p. 861, 862. 


7 he granivorous; but hath alſo a faculty of grinding what is 
1 herein : for which purpoſe the bird ſwalloweth rough ſtones 
10 own, which when grown ſmooth, are rejected and caſt out of the 


omach as uſeleſs. This grinding may be heard in falcons, 
Wagics, etc. by laying the ear cloſe to them, when their ſto. 
achs are empty, as the famous Dr Harvey faith, De Gener, 
XtT, 7. a > | 


Paeſtion of fowls, divers curious cxperiments may be met withy 


ing throngh the bone into the membrane, lining the roof of 


( The gizzard is not only made very ſtrong, eſpecially in 


As to the ſtrength of the gizzard, and the uſe of ſtones to the 
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tion, and grinding of corn and grain, and ſo to ſup. 
ply the defect of teeth. 46 
And now to this ſpecimen of the parts, I migh 
add many other things, no leſs curiouſly contrived, 
made, and ſuited to the occaſions of theſe volatiles;ſf 
as particularly the ſtruQture and lodgement of the 
lungs (G); the configuration of the breaſt, and it 
bone, made like a keel, for commodious paſſage 
through the air, to bear the large and ſtrong muſcle, 
which move the wings, and to counterpoile the body 
and ſupport and reſt it upon at rooſt. The neck a. 
ſo might deſerve our notice, always either exaQhjſf 
proportioned to the length of the legs, or elfe longe; 
to hunt out food, to ſearch in the waters (i); as alh 


to counterpoiſe the body in flight (k). And laſtly 


tried by ſigneur Redi, with glaſs bubbles, ſolid glaſs, diamond; 
and other hard bodies. See his Exp. Nat. | | 
( It is no leſs remarkable in birds, that their lungs adher: 
to the thorax, and have but little play, than that in other anima 
they are looſe, and play much, which is a good proviſion fi 
their ſteady flight. Alſo they want the diaphragm, ard jnſtea 
thereof have divers large bladders made of thin tranſparent mem 
branes, with pretty large holes out of one into the other. The 
membranes ſeem to me to ſerve for ligaments, or braces to the 


viſcera, as well as to contain air. Towards the upper part, ea 
lobe of the lungs is perforated in two places, wizh large per fen 
tions; whereof one is towards the outer, the other towards H 


inner part of the lobe. Through theſe nerforations, the air hit) 
a paſſage into the belly, as in book i. chap, 1. note (Y, p. 41. th:Mhea 
is, into the forementioned bladders; ſo that by blowing into 114i 
aſpe ra arteria, the lungs will be alittle raiſed, and the whois a 
belly blown vp, ſo as to be very e Which doubtleſs is that 
means to make their bodies more or leſs buoyant, according al 
they take in more or leſs air, to facilitate thereby their aſcent 
and deſcents; like as it is in the air-bladders of fiſhes, in the [il 
cited place, note (i), p. 44. 
() Such birds as have long legs, have alſo a long neck; f of it 
© that otherwiſe they could not commodiouſly gather up the 
food, either on land, or in the water. But on the other fd 
© thoſe which have long necks, have not always long legs qu 
as in ſwans whoſe necks ſerve them to reach to the bot gat 
« tom of rivers,” etc. Willoughby?'s Ornithol. L x, c. 1. ſect. 7. 
- (k) We have ſufficient inſtances of this in geeſe, ducks, eit 
whoſe wings (their bodies being made for the convenience d 
ſwimming) are placed out of the centre of gravity, nearer il 
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I might here take notice of the defect of the dia- 
phragm, ſo neceſſary in other animals to reſpiration ; 


— — — <; 
. 8 2. I 


ge and alſo of divers other parts redundant, defective, 

ed. Wor varying from other animals. But it would be te- 
es; dious to infiſt upon all; and therefore to the exam- 4 
the ples already given, I would rather recommend a nice I 


inſpection (/) of thoſe curious works of God, which 
would be manifeſt demonſtrations of the admirable 
contrivance and oeconomy of the bodies of thoſe crea- 
ures. : 

From the fabric therefore of their bodies, I ſhal 
paſs to a glance of one or two things, relating to 
their ſtate 3 and ſo conclude this genus of the animal 
world. e 


CH A P. III. 


Of the MGRATION of BIRDS. 


Oncerning the ſtate of this tribe of animals, 

the firſt thing I ſhall ſpeak of, by reaſon God 
himſelf inſtanceth in it, ſhall be their migration, 
mentioned Fer, viii. 7. Yea, the ſtork in the hea- 
© ven knoweth her appointed times, and the turtle, 


bead. But the extending the neck and head in flight, cauſeth a 
due acquipoiſe and libration of the body upon the wings; which 
Wis another excellent uſe of the long necks of theſe birds, beſides 
that of reaching and ſearching in the waters for their food. 
But in the heron, whoſe head and long neck, although tucked 
up in flight, over-balance the hinder part of the 'body ; the 
ong legs are extended in flight, to counterpoiſe the body, as 
| 1 as to ſupply what is wanting in the tail, from the ſhortneſs 
pf it. 0 
(!) Steno thus concludes his myology of the eagle, Imperfec - 
ta haec muſculorum deſcriptio, non minus arida eſt legentibus, 
quam inſpectantibus fuerit jucunda eorundem praeparatio. Ele- 
gant iſſima enim mechanices artificia, er eberrime in illis ob via, 
verbis non niſi obſcure exprimuntur, carnium autem ductu, ten- 
* dinum colore, inſertionum proportione, et trochlea rum diftri- 
* butione oculis ex poſita omnem ſuperant admĩirationem.“ Steno 
in Blaſ. Anat. Animal. p. 2+ c. 4. 5 
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© and the crane, and the ſwallow obſerve the time of 
© their coming; but my people,” etc. 
In which act of migration, there are two things 
to me exceedingly notable. > One is what the text 
ſpeaks of, their knowing their proper times for their 
paſſage, when to come (a), when to go; as alſo that 
ſome ſhould come, when others go ; and ſome others 
go, when theſe come. There is no doubt but the 
temperature of the air, as to heat and cold, and their 
natural propenſity to breed their young, may be 
great incentives to thoſe creatures to change their 
habitation : but yet it is a very odd inſtinct, that they 
ſhould at all ſhift their. habitation ; that ſome certain 
place 1s not to be found in all the terraqueous globe, 
affording them convenient food and habitation all the 
year, either in the colder climes, for ſuch as delight 
in the colder regions; or the hotter, for ſuch bids 
of paſſage as fly to us in ſummer. 

Alſo it is ſomewhat ſtrange, that thoſe untaught, 
unthinking creatures ſhould ſo exactly know the belt 
and only proper ſeaſons to go and come. 'This gives 
us good reaſon. to interpret the Y appointed 
times (b) in the text, to be ſuch times as the Creator 
bath appointed thoſe animals, and hath accordingly, 
for this end, imprinted upon their natures ſuch an 
inſtinct, as exciteth and moveth them thus, at proper 
times, to fly from a place that would obſtruct their 
generation, or not afford convenient food for them, 
and their young, and betake themſelves to another 


% «a K a K a a a „ 


- a” 


(a) Curioſa res eſt, ſcire, quam exaQte hoc genus avium 
© [gruum] quotannis obſervet tempora ſui reditus ad nos. Anno 
© 1667. primae grues comparuerunt in campeſtribus Piſae 20 Feb 
etc. F. Redi Exp. Nat. p. 100. ubi plura. 

(5) From JY? indixit, conſtituit, ſeil. locum, vel tempus 
ubi vel quando aliquid fieri debet.“ Buxt. in verb. 

© De voluntate ſua certiorem reddidit.“ C. Kircher Concor- 
dant. Pars 1. Col. 1846. JYQ Generaliter pro re aliqua cer 
ta, atteſtata, et definita accipitur. 1. Pro cempore certo et con- 
« ſtituto. 2. Deinde pro feſto ſeu ſolennitate, quae certo et ſi 


© to tempore celebratur. 3. Pro loco certo conitituto.? Id. ibid 
Col. 1847. | 


=! tj 


— 


SO « «a «a «a @ =« A 


* — 


Cay. III. The MIGRAT ION of Birds. 335 
place, affording all that is wanting for food or incu · 
bation. . | | : 1 

And this leads me to another thing remarkable 


79 

i in this act of migration; and that is, that thoſe un- 
ir thinking creatures ſhould know what way to ſteer 
at their courſe (c), and whither to go. What but the 
great Creator's inſtinct ſhould ever move a poor fool- - 
de iſn bird, to venture over vaſt tracks of land, but eſpe- 


cially over large ſeas? If it ſhould be ſaid, that by 


ir the ſeas; yet what ſhould teach or perſuade them, 
ey {that that land is more proper for their purpoſe than 
in this? That Britian, for inſtance, ſhould afford them 
x, ¶ better accommodations than Egypt (d), than the Cana- 
h re : 4 E. 
mY (c) © Quis non cum admiratione videat ordinem et politiam pe- 
06 « regrinantium avium, in itinere, turmatim volantium, per lon« 


gos terrarum et maris tractus abſque acu marina Quis eas 
certum iter in aeris mutabili regione docuit? Quis praeteritae 
« ſigna, et futurae viae indicia? Quis eas ducit, nutrit, et vitae 


tum reperiat, indicavit ; modumque ejuſmodi loca in peregrina- 
tionibus ſuis inveniendi? Haec ſane ſuperant hominum captum 
net induſtriam, qui non niſi longis experientiis, multis itinerariis, 
* chartis geographicis, et acus magneticae beneficio, 
© modi marium et terrarum tractus conficere tentant, et audent.? 
ud. de Beaufort. Coſm. Divina, ſeR. 5. c. 1. | 

(d) 1 inſtance particularly in Egypt, becauſe Mr Willoughby 
thinks ſwallows fly thither, and into Ethiopia, etc. and that they 
do not lurk in holes, or under water, as Olaus Magnus reports. 
vide Ornith. I. 2. c. 3. But Etmuller puts the matter out of 
doubt, who ſaith, Memini me plures, quam quas medimnus ce- 
perit, hirundines arte coacervatas inter piſcinae cannas, ſub 
* glacie prorſus ad ſenſum exanimes, pulſantes tamen, reperiiſſe.” 
Etmul. Diſſert. 2. c. 10. ſect 5. This, as it is like what Ol. 
Magnus faith, ſo is a confirmation of it. The archbiſhop's ac- 
count is, In ſeptentrionalibus aquis ſaepius caſu piſcatoris ext ra- 
huntur hirundines, in modum conglomeratae maſſae, quae ore 
© ad os, et ala ad alam, et pede ad pedem poſt principium au- 
* tumni ſeſe inter cannas deſcenſurae colligarunt. Maſſa autem 
 illa per imperitos adolefcentes—extrafta, atque in aeſtuaria 


"WE portata, caloris acceſſu hirundines reſolutae, volare quidem 
= * incipiunt, ſed exiguo tempore durant“ Ol. Mag Hiſt. I. 19. 
c. 20. 
With 


| Since my penning this note, we had, at a meeting of the Royal 
Pociety, Feb, 13. 1712-13, a farther confirmation of ſwallows 


their high aſcent up into the air, they can ſee croſs, 


* neceſſaria miniſtrat? Quis inſulas et hoſpitia illa, in quibus vic- 
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ries, than Spain, or any of thoſe many intermediate 
places over which ſome of them probably fly. 

And laſtly, to all this, let us briefly add the accom. 
modations theſe birds of paſſage have to enable them 
to take ſuch long flights, viz. the length of their 
wings, or their more than ordinary ſtrength for 


flight (e). 


Of the INCUBATION of Bir Ds. 


= Dh: ®% & -a% « _&& 


A  Nother thing relating to the ſtate of this tribe 
of animals, is their incubation. | 

And firſt, the egg itſelf deſerves our notice. It 

parts within, and its cruſty coat without, are admi- 


retiring under water in winter, from Dr Colas, a perſon very cu 
rious in theſe matters; who ſpeaking af their way of fiſhing in 
the northern parts, by breaking holes, and drawing their nets 
under the ice, ſaith, that he ſaw fixteen ſwallows ſo drawn out 
of the lake of Samrodt, and about thirty, out of the king's great 
pond. in Roſineilen; and that at. Schlebittin, near an houſe of | 
the carl of Dohna, he ſaw two ſwallows juſt come out of the wx 
ters, that could ſcarce ſtand, being very wet and weak, witl 
their wir gs hanging on the ground; and that he hath obſerve 
the ſwallows to be often weak for ſome days after their appear: 
ance. 5 : 

(e) As ſwallows are well accommodated for long flights, by 
their long wings, ſo. are quails by the ſtrength of their pedtoril 
muſcles, by the breadth of their wings, etc. For quails have 
but ſhort wings for the weight of their body; and yet they fy 
from us into warmer parts againſt winter, and to us in the ſpring, Iso 
croſſing our ſeas. So divers travellers tell us, they croſs the 
Mediterranean twice a year, flying from Europe to Africa, and = 
back again: thus Bellonius, in Mr Willoughby, ſaith, « When 
© he ſailed from Rhodis to Alexandria of Egypt, many quails, fiy- 
© ing from the north towards the ſouth, were taken in our ſhip; 
« whence I am verily perſuaded, that they ſhift places: for for oll 
* merly alſo, when I ſailed out of the ifle of Zant to Morea, or 
« Negropont, in the ſpring time, I had obſeried quails flying the MW:me 
* contrary way, from ſouch to north, that they might abide there eaſ 
all ſummer. At which time alſo, there were a great many ta- 
© ken in our ſhip.“ Ornith. p. 170. 


one. IV. IncunaTION of Bird. 337 


rably well fitted for the buſineſs of incubation. That 
there ſhould be one part provided for the formation 
of the body (a), before its exit into the world, and 


m. another for its nouriſhment, after it is come into 
em the world, till the bird is able to ſhift for and help 
elf; and that theſe parts ſhould be fo accurately 


braced, and kept in due place (6), is certainly a de- 
ſigned, as well as curious piece of workmanſhip. 


alone, till it be grown great. The yolk ſerves for the chick. 
« en's nouriſnment, after it is well grown, and partly alſo after 
it is batched. For a good part of the yolk remains after ex- 
« cluſion, being received into the chicken's belly; and being 
there reſerved, as in a ſtore houſe, is by the [appendicula, or 
ductus inteſtinalis}, as by a funnel, conveyed into the guts, 
and ſerves inſtead of milk, etc. Willoughby's Ornith. I. 1. 

« Ipſum. animal ex albo liquore ovi corporatur. Cibus ejus 


Its | in luteo eſt.” Plin. . 10. CE FJ+ | : | 
ni. Ariftotle ſaith, The long ſharp eggs bring females; the round 


ones, with a larger compaſs at the ſharper end, males.“ Hiſt, 
An. I. 6. c. 2. After which he tells of a ſort at Syracyſs, that ſat 


cv garinking ſo long, till eggs were hatched ; as alſo of the cuſtom 
> of Egypt, of hatching eggs in dunghills. 


(b) As the ſhell and ſkin. keep the yolk and two whites to- 


ol aether ; ſo each of the parts (the. yolk and inner white at 
rea caſt), are ſeparated by membranes, involving them. At each 
e of WE nd of che egg is a treddle, ſo called, becauſe. it was formerly 
bi bought to be the ſperm of the cock. But the uſe of theſe, 
8 
vel the poles of this microcoſm, and the connections of all the 
9 membranes.twiſted and knit together, by which the liquors are 
not only conſerved, each in its place, but do alſo retain their 
9 due poſition one to another.“ This, although in a great mea- 
0 


ure true, yet doth. not come up to what I have myſelf obſerved; 
or I find, that theſe chalazae, or treddles, ſerve not barely to 
cep the liquors in their place, and poſition to one another; but 
iſo to keep one and the ſame part of the yolk uppermoſt, let the 
pg be turned nearly which way it will; which is done by this 
echaniſm ; the chalazae are ſpecifically lighter than the whites, in 
vhich they ſwim ; and being braced to the membrane of the yolk, 


8 ot exactly in the axis of the yolk, but ſomewhat out of it, cau- 
Ps eth one fide of the yolk to be heavier than the other; ſo that the 
or 


olk, being by the chalazae made buoyant, and kept ſwimming in 
he midſt of two whites, is by its wn heavy fide kept with the 
ame ſide always uppermolt ; which uppermoſt ſide, I have ſome 
caſon to tbink, is that on which _ cicatricula lies; that being 


{9 * The, chicken is formed out of, and nouriſhed by the white | 


| (Gith Dr. Harvey, in Willough: Ornith. c. 3) is to be as it were. 
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eggs contain their young, and that their production 
is in their power (c)! What ſhould move them to be. 


they are able to ſhitt for themſelves. 


Oſ this the holy ſcripture itſelf gives us an inſtan 


to lay an egg larger than a gooſe's egg, and bigger than th 
bird itſelf, Theſe they lay a yard deep in the ſand, where th 


him), who calls this bird by the name of Daie, and its eggs! 
Kay, faith of it, Hiſtoria iſthaec proculdubio fabuloſa et fall 
4 Alkac, Lomwiae, Anates, Arcticae, etc. hujuſmodi tamen 


ullum in rerum natura avem Cari exiſtimo cujus ova albumin 
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And then as to the act itſelf of incubation, what? 
prodigious inſtinct is it in all or almoſt all the ſeve. 
ral ſpecies of birds, that they, and only they, of al 
creatures, ſhould betake themſelves to this very wa 
of generation! How ſhould they be aware that they 


take themſelves to their neſts, and there with deligh 
and patience to abide the due number of days! An 
when their young are gotten into the world, I hay 
already ſhewn how admirable their art, their care, ani 
Zropy" is in bringing them up until, and only unti 


And laſtly, when almoſt the whole tribe of bird 
do thus, by incubation, produce their young, it is: 
wonderful deviation, that ſome few families onh 
ſhould do it in a more novercal way (d), without ay 
care or trouble at all, only by laying their eggs in th 
ſand, expoſed” to the heat and incubation of the ſu 


— - 


@ ws 


commonly uppermoſt in the ſhell, eſpecially in ſome ſpecies 0 
eggs more, I think, than others. | 

(c) All birds lay a certain number of eggs, or nearly that nun. 
ter, and then betake themſelves to their incubation ; but if ther 
eggs be withdrawn, they will lay more. Of which, ſee Mr Ray 
Wiſdom of God, p. 137. | : 

(d) The tahon is a bird no bigger than a chicken, but is ſai 


are hatched by the warmth of the ſun; after which they creep o 
and get to ſea for proviſions, Navarette's Account of China, i 
Collect. of voyages, vol. 1. This account is, in all probability 
borrowed from Niercmberg, or Hernandez, (that copied fron 


un, not the bird itſelf, as Navarctie doth. But my friend, | 
© eſt, Quam vis enim av es nonnullae maxima ova pariunt, ut vj 
num duntaxat, non plura, ova ponunt antequam incubent : nd 
* careant. Cum albumen praecipua ovi pars ſit, quodque pili 


mum foctui alinientum ſubminiſtrat.“ Raii Synop. Av. M 


Wy L o — 
8 bi 


atz in the oſtrich: of which we have an hint, Lam. iv. 


ve · 3. © The daughter of my people is become cruel like 


al the oftriches in the wilderneſs.” This is more 
Tan plainly expreſſed in Job xxxix. 14. 15. 16. 17. [The 
hel oftrich] leaveth her eggs in the earth, and warmeth 
ion them in the duſt, and forgetteth that the foot may 
be. cruſh them, or that the wild beaſt may break them. 
gu She is hardened againſt her young ones as though 
In they were not hers : her labour is in vain without 
«© fear. Becauſe God hath deprived her of wiſdom, 
neither hath he imparted unto her underſtanding.” 
In which words I ſhall take notice of three things: 
1. Of this anomalous way of generation, It is not 
very ſtrange, that no other incubation but that of the 
ſun, ſhould produce their young; but it is very odd 
and wonderful that any one ſpecies ſhould vary 
all from the reſt of the tribe. But above all, 2. The 
ſingular care of the Creator, in this caſe, is very re- 
markable, in ſupplying ſome other way the want of 
the parent-animal's care and 279» (e), ſo that the 
young ſhould, notwithſtanding, be bred up in thoſe 
large and barren deſarts of Arabia and Africa, and 
ſuch like places where thoſe birds dwell, the moſt 
nlikely and unfitting, in all human opinion, to af- 
ord ſuſtenance to young helpleſs creatures; but the 
tteſt therefore, to give demonſtrations of the wiſdom, 
are, and eſpecial providence of the infinite Creator 


all remark is, that the inſtinQs of irrational animals, 
at leaſt of this ſpecified in the text, are attributed to 


fe) The eggs of the oſtrich being buried in the ſand, are 
cheriſhed only by the heat of the ſun, till the young be ex- 
cluded : for the writers of natural hiſtory do generally agree, 
that the old birds, after they have laid and covered their eggs 
Din the ſand, forſake them, and take no more care of them.“ 
Villough. Ornith. I. 2. c. 8. ſect. 1. ; ESD | 
But there is another oftrich [of America] which Acaret tells 
s of, that takes more care of her young, by carrying. four of 
er eggs, a little before ſhe hatcheth, to four parts of her neſt, 
here to breed worms for. food for her young, Acarct's Diſc, in 


Ff2 


bil. Tranſ. No. 89. 


and Conſervator of the world. 3. The laſt thing 1 
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of birds; the great ſagacity, and many artifices uſed 


prey (g), the due proportion of the more and leſs uſe- 


the ſlower motion, and ſhort flights, of others more 
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God. For the reaſon the text gives why the © oftrich 
. js hardened againſt her young ones, as though they 
© were not hers,” is, * becauſe God hath deprived her 
of wiſdom, and not imparted underſtanding to her; 
i. e. he hath denied her that wiſdom, he hath not 
imparted that underſtanding, that Trey, that natural 
inſtinct to provide for and nurſe up her young, that 
moſt other creatures of the ſame, and other tribes, 
are endowed with. 4 
'Thus I have diſpatched what J intended to inſiſt up. 
on concerning the ſtate of this ſet of animals; of 
which, as alſo of their admirable inſtincts, a great 
deal more might deſerve our eſpecial obſervation; 
particularly the admirable curioſity, art, and variety 
of nidification (/), uſed among the various ſpecies 


them in the inveſtigation and capture of their 


ful, the ſcarcity of the voracious and pernicious, and 
the plenty of the manſuete and uſeful (500. Alſo the 
variety of their motion and flight might deſerve con- 
fideration, the ſwiftnefs of ſuch whoſe food is to be 
ſought in far diftant places, and different ſeaſons (i); 


domeſtie; and even the aukwardneſs of ſome others 
to fight, whoſe food is near at hand, and to be got. 
ten without any great occaſion of flight (k). 2 
and divers other ſuch like things as theſe, I ſay, l 
might have ſpoken more largely unto; but I ſhall paſf 
thent by with only a bare mention, having already 


VJ) See book iv. chap. 1 

(g See book iv. chap. 11. and 14. 

() See book iv. the begiviiog of chap. I 
Q Sce book iv. chap. 8. 

The colymbi, or douckers, having their food near at hand 
in the waters, are remarkably made for diving therein. Theit 
heads are ſmall, bills fharp-pointed, wings ' ſmall, legs flat ind 
broad, and- —— backward, and nearer the tail than in other 
birds; and laſtly, their feer, ſome are whole foot ed, ſome clo- 
9 but withal fin- toed. Vide Willough. Ornith, 3 
ect. So 


of the like nature, and manifeſted them, to be acts 
of excellent deſign, wiſdom, and providence, in the 
great Creator. 5 


nA V. 


The ConcLUuSION. 


of ND now if we reflect upon the whole matter, 


ert N we ſhall here find another large tribe of the 


n; reation, abundantly fetting forth the wiſdom and 
plory of their great Creator. We praiſe the inge- 
uity and invention of men, for the contrivance of va- 
ious pneumatic engines; we think them witty, even for 
heir unſucceſsful attempts to ſwim in, and fail through 
hat ſubtle element the air; and the curious me- 
haniſm of that artiſt is had in remembrance, and 
the WW raiſed to this day, who made a dove, or an eagle (a) 


maginable honour and praiſe due to that infinite Art- 
ft, that hath ſo admirably contrived and made all 
e noble variety of birds; that hath, with ſuch in- 
omparable curioſity and art, formed their bodies 
rom head to tail, without and within, that not fo 
nuch as any muſcle, or bone, no, not even a fea- 
her (6) is unartificially made, miſplaced, redundant, 
r defective, in all the ſeveral families of this large 
ribe ? But every thing is ſo comparably performed, 
o nicely fitted up for flight, as to ſurpaſs even the 
Imitation of the moſt ingenious artificer among mor- 
il rational beings. | | 


— 


(a) Vide book 1 chap. 1. note (9), P- 274. | 
(5) * Deus non ſolum angelum, et hominem, ſed nec exĩgur 


and 6, 24 . o o 
het et contemptibilis animantis viſcera, nec avis pennulam, nee 
elo. herbae floſculum, nec arboris folium, ſine ſuar um partium con- 


* venientia dereliquit.“ Auguſtin. de Civ. Dei. |. 5. c. 11. 
111 1 | 
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taken notice of them in the company of other matters 


— 


o fly but a ſhort ſpace. And is not therefore all 


Of InsECTs and REPTIEEs, 


G HA P. L 


Of INSECTS in General. 


world, which uſed to be accounted the 

more perfect, thoſe animals ſtiled leſs pet. 

fect, or imperfect, will next deſerve a place in ou 
ſurvey, becauſe when ſtrictly inquired into, we ſhall 
find them to be ſo far from deſerving to be accountet 
mean and deſpicable parts of the creation, owing 
_ their original and production to putrefaCtions, etc, 
as ſome have thought, that we ſhall find them, I fay, 
noble, and moſt admirable works of God. For 2 
the famous natural hiſtorian, Pliny (a), prefaceth 
his Treatiſe of Inſects, to prevent the Weproach f 
condeſcending; as might be thought, to ſo mean 1 
ſubject; In great bodies, faith he, nature had a large 
© and eaſy ſhop to work upon. obſequious matter; 
© whereas, in theſe fo ſmall, and as it were 10 
© bodies, what footſteps of reaſon, what power, wha 
e preat perfection is there!“ Of this having given a 
inſtance or two of the exquiſite ſenſes, and curiow 
make of ſome inſects (h), he then goes on, We ad 
© mire, ſaith he, the turtigerous ſhoulders of elephants 


H AVING diſpatched that part of the animd 
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2 
(a) In magnis ſiquidem corporibus, etc. Plin. Nat. Hil 
1 1. c. 2. r | | 
\ (5) «© Ubi tot ſenſus collocavit in culice? Et ſunt alia didn mi ] 
nora. Sed ubi viſum in eo praetendit; Ubi guſtatum applier 
vit? Ubi odoratum infſeruit? Ubi vero truculentam illam oi | 
© portione maximam vocem ingeneravit? Qua ſubtilitate pen. 
© nas adnexuit? praclongavit pedum .crura? Diſpoſuit jejunanit*© « 
* cayeam, uti alvum? Avidam Rnguinte, et pot iſſimum hum 
© fitim, accendit? Telum vero per fodiendo tergori, quo ſpicuai : 
-* Ingenio? Atque ut in c:Paci, eum cerni non poſſit exilitas, WF * » 
5 - Ot 


0 


the loſty necks and creſts of others; but, faith 
ehe, the nature of things is never more complete 
than in the leaſt things. For which reaſon he in- 
treats his readers, as I do mine, © that becauſe they 
« ſighted many of the things themſelves which he 
« took notice of, they would not therefore diſdain- 


© he, in the contemplation of nature, nothing ought 
to ſeem ſuperfluous,” 713 3 

Thus that eminent naturaliſt hath made his own, 
and my excuſe too; the force and verity whereof 
mill farther appear, by what I ſhall fay of theſe ani- 


ek 

* nals, which (as deſpicable as they have been, or per- 
hal haps may be thought) we ſhall find as exquifitely 
\ted contrived, and curiouſly made for that place and ſta- 
ing tion they bear in the world, as any other part of the 
etc, animal world. For if we confider the innumerable 
ſay variety of their ſpecies, the prodigious numbers of 
r individuals, the ſhape and make of their little bodies, 
cet and every part thereof, their motion, their inſtincts, 
n offtheir regular generation and production; and, to 
in name no more, the incomparable beauty and luſtte 


of the colours of many of them, what more admi- 
rable and more manifeſt demonſtration of the infiflite 
Creator, than even this little contemned branch of 


1 aMparticulars. „ 
io 3 
L 2 d. | the H A P o II. | 


= J - E T us begin with the ſhape and fabric of their 
u mi bodies : which, although it be ſomewhat dif- 
plier 


* reciproca geminavit arte, ut fodiendo acuminatnm pariter ſor- 


pen dend que fiſtuloſum eſſet. Quos teredini ad perforanda robora 


uno cum ſono telte dentes affixit? Potiſſimumque e ligno cibatum 
mani fecit: ſed turrigeros elephantorum miramur humeros, tauro- 
cola i rumque colla, et truces in ſublime jactus, tigrium rapinas, leo- 
as, | num jubas, eum rerum natura nuſquam magis quam in minimis, 


* tota fit.” Plin. ibid. 
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© fully condemn his accounts of them, ſince, ſaith 


the animal world! But let us take a ſhort view of 


of th SHAPE and STRUCTUREgf INSECTS. 
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viſion, by that admirable proviſion made for them by 


nature is not bound up to one way only. 


Nat. Hiſt. I. 11. c. 4. 
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ferent from that of birds, being particularly, for the 
moſt part, not ſo ſharp before, to cut and make way 
through the air, yet is better adapted to their manner 
of life. For, conſidering that there is little neceſlity 
of long flights, and that the ſtrength and activity of 
their wings doth much ſurpaſs the reſiſtance their 
bodies meet with from the air, there was no great 
occaſion their bodies ſhould be ſo ſharpened before. 
But the condition of their food, and the manner of 
gathering it, together with the great neceſlity of accurate 


the reticulated cornea of their eyes; theſe things, [ 
ſay, as they required a larger room, ſo were a good 
occaſion for the largeneſs of the head, and its ampli. 
tude before. But for the reſt of their body, all i 
well made, and nicely poiſed for their flight, and 
every other of their occaſions. 11 
And as their ſhape, ſo the fabric and make of their 
bodies is no leſs accurate, admirable, and ſingu- 
lar; nor built throughout with bones, and covered 
with fleſh and ſkin, as in molt other animals; but 
covered with a curious mail of a middle nature (a), 
ſerving both as ſkin and bone too, for the ſhape, a 
well as ſtrength and guard, of the body; and as it 
were on purpoſe to ſhew, that the great Contriver of 


HAT. I 
Of the Ex Es and ANTENNAE0of INSECTS 


1O this laſt-mentioned guard, we may add that 
| farther guard provided in the eyes and anten- 


(a) * Inſeta non videntur ner vos habere, nee oſſa, nec ſpinas, 
nec cartilaginem, nec pinguia, nec earnes, nec cru:?:m quicem 
* fragilem, ut quaedam marina, nec quae jure dicatur cutis : ſed 
* mediae cujuſdam inter omnia ha ec natur ae corpus, etc, Plin 


; admirable piece of mechaniſm; but that obſer- 
able in the eyes of inſects ſo peculiar, that it muſt 
deeds Excite our admiration : fenced with its own 
lardneſs, yea, even its own accurate viſion, is a 


r outward coat, all over beſet with curious, tranſ- 
arent, lenticular inlets (a), enabling thoſe creatures 
o ſee, no doubt, very accurately every way, with- 
ut any intetval of time or trouble to move the eye 


; p owards objects. | We. 
s, And as for the other part, the antennae, or feelers, 
004 WF batever their uſe may be in cleaning the eyes, or 
pli ther ſuch like uſe; they are, in all probability, a 
| ; {Food guard to the eyes and head, in their walk and 


ight, enabling them, by the ſenſe of feeling, to diſ- 
over ſüuch annoyances, which, by their proximity, 


— (% The cornea of flies, waſps, etc. are fo common an enter 

Ted inment with the mieroſeope, that every body knows it is à eu- 

but I Pous piece of lattice- work. In which this is remarkable, that 

(a), ery foramen is of a lenticular nature; ſo that we ſee objects 
rough them topſey-turvey, as through fo many convex glaſſess 

| 3 ic, they become à fmall teleſcope, when there is a due foeab 

8 1t ſtance between them and the lens of the microſcope. | 

r of This . lenticular power of the cornea, ſupplies, as I imagine, 


dc place of the chryftalline, if not of the vitreous humour too, 
ere being neither of thoſe humours that I could ever find, (al- 
bougb, for truth's ſake, I confeſs I have not been fo diligent as 
might in this —_— but inſtead of humours and tunics, B 
nagine that every lens of the cornea hath a diſtiact branch of 
e optic nerve miniſtering to it, and rendering it as fo many dis 
Int eyes. So that as moſt animals a re binocular, ſpiders for the 
oſt part octonocular, and ſome, (as Mr Willoughby thought, 
ali Hiſt, Inſect. p. 12.) ſenocular; ſo flies, etc. are multocular, 


T & 


hat ing as many eyes as there are perforations in their corneaes 
| 87 which means, as other creatures are obliged to turn their eyes 
cn" Be objefts, theſe! have ſome or other of their eyes ready placed 


dwards objects, nearly all round them: thus particularly it is 
nas, che dragon-fly, libella, the greateſt part of whoſe head is poſ- 
gen ed by its eyes: which is of excellent uſe to that predacious 
(4 ect, for the ready ſeeing and darting at ſmall flies all round it 
Plin which it preys. a 


0) Ie is manifeſt, thet ipſecie clean their eyes with theis fors- 


Sur. III. The EYES of Inſet. - 
ae. The ſtructure of the eye is, in all creatures, 


ood guard againſt external injuries; and its corneag\ 


nay perhaps eſcape the reach of the eyes and fight (5). 
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Beſides which, they are a curious piece of workman. 
ſhip, and in many a very beautiful piece of (c] gar. 
niture to the body. | | 
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DR OM the head paſs we to the members, col. 
| cerned in their motion. And here we have; 
copious ſubject, if I was minded to expatiate, | 
might take notice of the admirable mechaniſm i 
thoſe that creep; the curious oars in thoſe amphi 
bious inſects that ſwim and walk (4); the incompy 


legs, as well as antennae. And conſidering, that as they wil 
along, they are perpetually feeling, and ſearching before then, 
with their feelers, or antennae; therefore I am apt to think 
that beſides wiping and cleaning the eyes, the uſes here namel 
may be admitted. For as their eyes are immevable, ſe that nd 
time is required for the turning their eyes to objects; ſo theres 
no neceſſity of the retina, or optic nerve being brought night 
unto, or ſet farther off from the cornea, which would requir 
time, as it is in other animals: but their cornea and optic nerv, 
being always at one and the ſame diſtance, are fitted only to ſe 
diſtantial objects, but not ſuch as are very nigh : which ineo 
venience the feelers obviate, leſt it ſhould be prejudicial, in 0 
caſioning the inſect to run its head againſt any thing. 

And that this, rather than the wiping the eyes, is the chief ul 
of the feelers, is farther manifeſt BS the antennae of the flel 
fly, and many other inſets, which are ſhort, and ſtrait, and in 
capable of being bent unto, or extended over the eyes: as all 
from others enormouſly long, ſuch as thoſe of the capricorn), « 
3 the cadew- fly, and divers others, both beetles an 

ies. - | 

(e) The lamellated antennae of ſome, the clavellated of other 
the neatly articulated of others, the feathered and divers oth 
forms of others, of the ſcarab, papilionaceous gnat, and oth]. 
kinds, are ſurpriſingly beautiful, when viewed through a miei * 
ſcope. And in ſome thoſe antennae diſtinguiſh the ſexes : 286 i 
the gnat-kind, all thoſe with tufts, feathers, and bruſh-horns 
are males; thoſe with fingle-thafted antennae, are females. 

(a) All the families of hydrocanthari, notonecti, etc. ha 
their hindmoſt legs made very nicely, with commodious joint 


Kat, and briſtles on each ſide towards the end, ſerving for oarsv ba 


- 
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Nan. 


gat. Nang upon ſmooth furfaces (6) ; the great ſtrength and 


ſpring in the legs of ſuch as leap (c); the ſtrong and 


o name no more, the admirable faculty of ſuch as 
annot fly, to convey themſelves with ſpeed and ſafe- 
ty, by the help of their webs (e), or ſome other 


vim; and then, nearer the body, are two ſtiff ſpikes, to enable 
hem to walk, when oc caſion is: S : : 
(% I might here name divers flies, and other inſects, who, 
eſides their ſharp hooked nails, have alſo ſkinny palms to their 
ect, to enable them to ſtick on glaſs. and other ſmooth bodies, 
by means of the preſſure of the atmoſphere. But becauſe the 
xample will illuſtrate another work of nature; as well as this, 
W ſhall chuſe a ſingular piece of mechaniſm, in one of the largeſt 
ſorts of hydrocanthari. Of theſe large ones there are two forts, 
dne largeſt, all black, with antennae handſomely emboſſed at the 
nds, The other + ſomewhat leſſer, hardly fo black, with capil- 
ary antennae; the forchead, edges of the vaginae, and two 
ings on the thorax, of a tawny colour. The female hath yagi- 
ne prettily furrowed, the male ſmooth. But that which is moſt 
o our purpoſe in this male, is a flap, or hollowiſh cap near the 
iddle joint of the fore-legs, which, when clapped on the ſhoul- 
ders of the female in coitu, ſticks firmly thereon : after the man- 
er as | have ſeen boys carry heavy ſtones, with only a wet piece 
df leather clapped on the top of the lone. | 
(c) Thus graſhoppers and crickets have brawny ſtrong thigts, 

vitb long, flender, but ftrong legs, which RY to leap 


th great agiiity and ſtrength. | | 

(d) 1 have wondered to ſee with what great quicknels, art, and 
ſtrength, many veſpac-ichneumons, wild be es, and beetles, per- 
forate the earth, yea, even wood itſelf: but the moſt remark - 
ble animal in this way, is the mole- cricket, in book iv. chap. 


53. note (/), p. 237. ; 
le) I have, with pleaſure, often ſeen ſpiders dart out their 


which, ſee Mr Lowthorp's Abridgm. vol. 2.,p. 794. from Dr Liſ- 
per and Dr Hulſe, who both claimed the diſcovery thereof. And 
oth do ſeem to have hit thereupon, without any foreknowledge of 
hat each other hath diſcovered, as is id in the laſt cited place, 
and as I more particularly find by Mr Ray's Philoſo, Letters, 
printed Anno 1718, p. 95, ete. By which alſo 1 find, the two 
ingenious doctors were very modeſt in their claims, and very ami- 
able in the matter, In one of Dr Liſter's to Mr Ray, he thinks 
here is a fair hint of the darting of ſpiders in Ariſtot. Hiſt. àn. 
+9 c. 39, And in Pliny, I. 11. c. 24 But for their ſailing, 
hat the ancients are ſilent of, and he thinks it was firſt ſeen by 
um. And in- another letter, Jan. 20. 1670. ſpeaking of the 


cable proviſion made in the feet of ſuch as walk, or 


ell-made feet and talons of ſuch as dig (d): and, 


vebs, and fail away by the help thereof. For the manner of 
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artiſice, to make their bodies lighter than the air (/) 
theſe, and a multitude of other ſuch things as theſe 
I might, I ſay, take notice of, as great. gvidences d 
The infinite Creator's wiſdom : but leſt I ſhould be to 
tedious, I will confine my obſervations to the leg 
and wings only. ' And. theſe, at firſt view, We fing 
to be incompatably fitted up for their intended fer 
vice, not to overload the body, nor in the leaſt to retai 
it; but to give it the moſt proper and convenien 
motion. What, for example, can be better conti 


\ height ſpiders are able to fly, he ſaith, The laſt October, en 
I took notice that the air was very full of webs. I forthwig 
mounted to the top of the higheſt ſteeple on the Minſttr, ſy 
1 Jork, and could thence diſcern them yet exceeding highs 
above me. Some that fell, and were entangled upon the pin: 
cles, I took, and found them to be lupi; which kind ſeldon 
or never enter houſes, and cannot be ſuppoſed to have takq 
their, flight. from the ſteeple,” „ . | 

(J) There are, I imagine, divers animals, as well as ſpidey 
that have ſome. way of conveyance, as little known to us, as thi 

-of ſpiders formerly was. Thus the ſquillulae, pulices arbore 
.centes, and microſcopical animalcules of the ſtagnating watetz 
ſo numerous in them, as to diſcolour ſometimes the waters, 2 
make them look as if they, were tinged red, yellow, or gre 
or covered with a thick green ſcum; all which is nothing by 
animalcules of that calour. That theſe creatures have, ſome ny 

of conveyance, I conelude, becauſe moſt ſtagnating waters ar 

ſtocked with them, new pits and ponds, yea, holes and guttey 
zon the tops of houſes and ſteeples. That they are not bred ther 
by cquivocal generation, every ingenious, conſidering philoſ 

-pher will grant; that they have not legs for travelling ſo far, 
manifeſt from inſpection: and therefore | am apt to think, thi 
they have ſome facult of inflating their bodies, or darting oj 
webs, and making their bodies, buoyant, and lighter than air; 4 
their bodies, when dry, may be lighter than air, and ſo they ei 
ſwim from place to place; or the eggs of ſuch as are oviparo 
may be light enough to float in the air - But then the viviparou 
(as my late ingenious friend, Mr Charles King, ſhewed me hilly 
.pulices aquatices arboreſcentes are; theſe, I ſay), cannot be thi 
way accounted for. The cauſe of theſe latter ſuſpicions wi 

that in the ſummer months, I have ſeen the pulices arboreſcents 

and the green ſcum on the waters, nothing but animalcules, in 
ſaid, lie in a manner dry on the ſurface of the waters; at wi or 
time, as I have ſhewn. in book iv. chap. 11. note (9, p. 196. tho 
animalcules copulate ; and, perhaps, they may, at the ſame tim: 

change their quarters, and ſeek out new habitations for their ol 

mereus offspring, as well as themſelves, 
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ed, and made for this ſervice, than the wings ! Di- 
tended and ſtrengthened by the fineſt bones, and 
theſe covered with the fineſt and lighteſt membranes, 


N 
1) 


ele, 


8 0 


ta ſome of them adorned with the neat and beautiful 
leg feathers (g); and many of them provided with the 
find. et articulations, and foldings, for the wings to be 
ler rithdrawn, and neatly laid up in their vaginae, and 
ta caſes, and again readily extended for flight (+). 

Neu And then for the poiſing of the body, and keeping 


nth 


| artifice and proviſion for this purpoſe ; in ſome, by 
r, ehe 


1 vo pour wings (i); and in ſuch as have but two, by pointels, 
t, and poiſes placed under the wings, on each fide of 
ih the body. 

pin: | - 

cidon (g) It is well known to all perſons any way converſant in mi- 


taker olcopical obſervations, that theſe elegant colours of moths, 
ders 
25 tha 
-borel 
aten 
8, and 
green 
ng bl 
ne Wal 
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with great curioſity and exactneſs in rows, and good order. 

(b) All that have elytra, ſcarabs, (who have whole elytra, or 
reaching to the poder, or the *"Awnuniorripor, ſuch as ear-wigs, 
and ſtaphilini of all ſorts), do, by a very curious mechaniſm, ex- 
end and withdraw their membranaceous wings, wherewith the 
chiefly fly ; and it is very pretty to ſee them prepare themſelves 
for flight, by thruſting out, and unfolding their wings, and a- 
gain withdraw thoſe joints, and neatly fold in the membranes, 
to be laid up ſafely in their elytra or caſes. For which ſervice 


gutteWthe bones are well placed, and the joints miniſtering thereunto 
I the Ware accurately contrived, for the moſt compendious, aud com- 
hill modious folding up the wings. 

far, | (i) For the keeping the body ſteady and npright in flight, it 


k, thi generally holds true, if I miſtake not, that all the bipennated 


ng oa ſects have poiſes joined to the body, under the hinder part of 
ir; (their wings: but ſuch as have four wings, or wings with elytra, 
icy collrone. If one of the poiſes, or one of the leſſer auxiliary wings 
paro de cut off, the inſect will fly as if one fide over- balanced the o- 
pry ther, until it falleth on the ground; ſo if both be cut off the 
me th 


| ly, and unfteadily, manifeſting the defect of 
be ti a 


vill fly 3 


ſome very neceſſary part. Theſe poiſes, or pointels, are, for 


ns Wis he moſt part, little balls ſet at the top of a ſlender flalk, which 
ſcents hey can move every way at pleaſure. In ſome they ſtand alone, 
es, l in others, as in the whole fleſn- fly tribe, they have little covers, 
t whiegor ſhields, under which they lie and move. The uſe, no doubt, 


. tho 
e time 
1eir 081 


of theſe poiſes, and eas leſſer wings, is to poiſe the body, 
nd to obviate all the vacillations thereof in flight; ſcrving to 
he inſet, as the long pole, laden at the ends with lead, doth 
e rope dancer. : x | | 
G g 


it upright, and ſteady in flight, it is an admirable 


and butterflies, are owing to neat and well-made feathers, ſet 
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And laſtly, it is an amazing thing to reflect upon 
the ſurpriſing minuteneſs, art, and curioſity of the 
joints (&), the muſcles, the tendons, the nerves, ne. 
ceſſary to perform all the motions of the legs, the 
wings, and every other part. I have already men. 
tioned this in the larger animals; but to conſider, 
that all thoſe things concur in minute animals, even 
in the ſmalleſt mite; yea, the animalcules, that, 
without good microſcopes, eſcape our fight ; to con- 
ſider, I ſay, that thoſe minuteſt animals have all the 
joints, bones, muſcles, tendons, and nerves, neceſ- 
fary to that briſk and ſwift motion that many of them 
have, is ſo ſto pendous a piece of curious art (J), as 
plainly manifeſteth the power and wiſdom of the in. 
finite Contriver of thoſe inimitable fineries. But ha. 
vingnamed thoſe minute animals, why ſhould I mention 


(A) As all the parts of animals are moved by the help of 
theſe; ſo there is no doubt but the minuteft animals have ſuch 
like parts: but the muſcles and tendons of ſome of the larger 
inſets, and ſome of the leſſer too, may be ſeen with a micro- 
ſcope. | 
by The minute curioſities, and inimitable fineries, obſervable 
in thoſe leſſer animals, in which our beſt microſcopes diſcover no 
botch, no rude ill-made work, contrary to what is in all artif 
cial works of man, do they not far more deſerve our admirz 
tion, than thoſe celebrated pieces of human art? Such as the cup 
made of. a pepper-corn, by Oſwald Nerlinger, that held 1200 
ivory cups, all gilt on the edges, and having each of them a foot, 
and yet affording room for 400 more, in the Ephem. Germ. T. 1, 
Addend. ad obſ. 13. Such alſo was Phaeton in a ring, which Galen 
thus reflects upon, when he ſpeaks of the art and wiſdom of the 
maker of animals, particularly ſuch as are ſmall: « Quanto, 
faith he, © ipſum minus fuerit, tanto majorem admirationem tibi 
« excitabit; quod declarant opifices cum in corporibus parvis ali 
© quid in ſculpant: cujus generis eſt quod nuper quidem in an- 
© nulo Phaetonta quatunor equis invectum ſeulpſit. Omnes enin 
equi frenum, os, et dentes anteriores habebant, etc. And 
then having taken notice, that the legs were no bigger than thoſe 
of a gnat, he ſhews that their make did not come up to theſe of 
the gnat; as alſo, ſaith he, © Major adhue alia quaedam eſſe vi. 
«© detur artis ejus, qui pulicem condidit, vis atque ſapientia, quod, 
© etc. Cum igitur ars tanta in tam abjectis animalibus appareat, 
© ——quantam ejus vim ac ſapientiam in praeſtantioribus ineſſe 
putabimus?“ Galen. de uſu Part. I. ty. c. I. fits 
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pon 


the WW that little compaſs, a whole and complete body, as 


ne · ¶ exquiſitely formed, and, as far as our ſcrutiny can 
the offibly reach, as neatly adorned, as the largeſt ani- 
nen. mal! Let us conſider, that there we have eyes, a 
der, brain, a mouth, a ſtomach, enttails, and every other 
ven part of an animal body, as well as legs and feet; 
bat, and that all thoſe parts have each or them their necet- 
oon: N ſary apparatus of nerves, of various muſcles, and 
| the every other part that other infects have; and that all 
cel- Nis covered and guarded with a well made tegument, 
bem beſet with briſtles, adorned with neat imbrications, 
„and many other fineries. And laſtly, let us conſi- 
mn. der in how little compaſs all art and curioſity may 
ba: lie, even in a body many times leſs than a ſmall grain 


tion Nor ſand (n); ſo that the leaſt drop of water can con- 


p of 

ſvch 
arger 
icro- 


room to dance and friſk about in (n). 
Having ſurveyed as many of the parts of inſeQs 
2s I care to take notice only of; I ſhall, in the next 
place, ſay ſomewhat of their ſtate, and circumſtances 
of life. And here I ſhail take notice only of two 
Ithings, which have been only hinted at before; but 
will deſerve more particular conſideration here, as 


vable 
er no 
irtiß 
mira 


4 being acts of a wonderful inſtinct; namely, their ſe- 
foot, curity of themſelves againſt winter; and their ſpecial 
T. i. f 


sere of preſerving their ſpecies. 
Talen 


f the (in) It will in ſome meaſure appear, how wonderfully ſome 


: 

* minute microſcopical animalcules are, by what follows in the 
s als next note. But becauſe more particular examples would be end- 
- leſs, I thall refer to the obſervations of Mr Lewenhoeck, and 
enin others, in the Philoſ. Tranſ. and elſewhere, | | 

And ( It is almoſt impollivie, by reaſon of their perpetual mo- 
thoſ tion, and changing places, to count the number of the animalcuics, 
e on only a drop of the green ſcum upon water; but I gueſs 1 have 
* ſometimes ſeen not fewer than a 100 friſking about in a drop no 


od, bigger than a pin's head. But in ſuch a drop of pepper-water, a 
reat, far greater number; theſe being much lels than thoſe. 


neſſe 863 2 


Jonly any one part of their bodies, when we have, in 8 


tain many of them, and afford them alſo ſufficient 
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The SAGACITY of INSE CTS to ſecure then. of 
ſelves againſt Winter. of! 

55 | 


TT is an extraordinary act of inſtinct and fagacity, Nit i 
obſervable in the generality of the inſect- tribe, hat 
that they all take care to ſecure themſelves, and pro: fun 
vide againſt the neceſſities of winter: that when the An 
diſtreſſes of cold and wet force them, they ſhould lige 
retire to warm and dry places of feed, is not ſtrange; 
but it is a prodigious act of the infinite Conſervator lf til! 
care, to enable ſome to live in a different kind of in- mY 
ſect ſtate; others to live, as without action, ſo with-W ,;; 
out food; and others that act and eat, to lay up nM yr 
ſummer ſufficient proviſions againſt the approaching. 
winter. Some, I fay, live in a different ſtate ; for .;. 
having ſufficiently fed, nouriſhed, and bred up them. cold 
ſ-lves to the perfection of their vermicular nymphæ bud 
ſtate, in the fummer months, they then retire to 
Places of ſafety, and there throw off their nympha,M ;:(i; 
and put on their aurelia, or chryſalis-ſtate, for ale th 
the winter, in which there are no occaſions for food, 
This is the conſtant method of many families of tb bern 


inſect- tribe (a). 0 
| fore. 

(a) It would be endleſs to enter into particulars here, becauſe 7 50 
all the papilionaceous, fleſh, and ichneumon fly tribes, and ali, oh 
others that undergo the nympha and aurelia ſtate, between thi Ml, . 
-of the egg and the mature-ſtate, which are very numerous, ay , ges 
pertain to this note. For a ſample therefore only, I ſhall tab, © 
what ſome may think a mean one, but if conſidered, deferv« il hs 
our admiration, and that is, the ſagacity of the white-butterf 3s c 
caterpillar, which having fed itſelf its due time, then retires to 70 
places of ſecurity. I have ſeen great trains of them creeping u, * 
. _ ., the: walls and poſts of the next houſes, where, with the help of 2 
ſome cob-webs, like filaments, they hang themſelves to the cich 0 
ings, and other commodious places, and then become aureliae; * . 
in which ſtate and places they hang ſecure from the wet and cold = pf 


oY 
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But there are others, and ſome of them in their 


moſt perfect ſtate too, that are able to ſubliſt in a 
kind of torpitude, or ſleeping- ſtate, without any food 
at all; by reaſon, as there is no action, ſo no waſte 
of body, no expence of ſpirits, and therefore no need 
of food (6). 


But for others that move and act, od need food, 


it is a prodigious inſtinct and foreſight the Creator 
hath imprinted on them, to lay up ſufficient food in 
ſummer for the winter's (c) neceſſities and occaſions. 
And it is very pretty to ſee with what unwearied di- 
ligence all hands are at work for that purpoſe, all the 


till the ſpring, and warmer months, when they are tranſnuted 
into butterflies. : 

(b) 1 ſhall not name any of the particular ſpecies of inſets 
which live in this ſtate, becauſe they are very numerous, but on- 
ly remark two things obſervable in their ſagacity in this matter: 
x. That they are not driven by ſtreſs of weather to their retire · 
ment, but ſeem as naturally to betike themſelves thereto, as 
other animals do to reſt and fleep, For before the approach of 
cald weather, towards the end of ſummer, we may ſee ſome 
kinds of them flocking together, in great numbers, within doors, 
as ſwallows do a little before they leave us, as if they were ma- 
king ready for their winter's reſt. 2. That every ſpecies betakes 
itſeif to a proper convenient receptacle; ſome under the waters, 
to the bottom of ponds; ſome under the earth, below the froſt; 
ſome under timber, ſtone, etc. lying on the ground; ſome into 
hollow trees, or under the bark, or in the wood; ſome into 
warm and dry places; and ſome into dry alone. | 

(c) There are not many kinds that thus provide their food be- 
fore- band. The moſt remarkable, are the ant and the bee; con- 
cerning the firſt of which, Origen bath this remark, viz De 
* ſolettia formicarum, venturae hyemi mature proſpicientium, 
ſibique invicem ſub onere feſſis ſuccurrentinm quodque fru- 
* ges arroſas condunt, ne rurſus enaſcantur, ſed per annum ali. 
* mento ſint, now ratiocinationem formicarum in cauſa debemus 
* credere, fed almam matrem naturam bruta quoque ſic ornantem, 
bop 7 minimis addat ſua quaedam ingenia.* Orig. cont. 

Cil-b 4. | 

But as for waſps, hornets, humble-bees, and other wild bees, 
veſpae-ichneumons, and diyers others that carry in materials for 
neſts and food; this is only for the ſervice of their generation, 
for hatching their eggs, and nouriſhing their young, not for 
jurplies in winter; for they all forſake their neſts towards win- 
ter, and retire to other quarters, living, I conceive, without 
tood all that time. 
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| gence, about their young (d). It is very diverting 


batiom 2. I have obſerved, faith he, in ſummer, that in tht 
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warmer months. Of this the holy ſcripture itſeh 
gives us an inſtance in the ant, calling that little animy 
© exceeding wiſe, Prov. xxx 24. And the reaſo 
is, ver. 25. © The ants are a people not ſtrong, yy 
they prepare their meat in ſummer.“ And therefor 
Solomon ſends the ſluggard to this little contemptih} 
creature, to learn wiſdom, foreſight, care, and diligenc, 
Prov. vi. 6, 7, 8. Goto the ant, thou ſluggard, con 
© ſider her ways, and be wiſe: which having » 
guide, overſeer, or ruler, provideth her meat i 
© the ſummer, and gathereth her food in the harveſ 

To this ſcriptural example, give me leave to ant r i 
cipate and ſubjoin an obſervation of the farther prey 
wiſdom of this little creature; and that is their un 
parallelled roy, their tenderneſs, ſagacity, and dil. 


(d) © Hos vermiculos [formicarum ova vulgo vocatos] inen 
e dibili Fropyy ct cura formicae educant, ſummamquve dant ops 
© ram, ne vel tantillum, quod ſpectet eorum vermiculorum ed 
« cationem atque nutritionem, omittant: quem in finem fer 
© ſemper eoſdem ore circumportant ſecum, ne ulla eos laedat in 
* juria, In muſeo meo nonnullas iſtius generis formicas, vim 
© terra repleto, conclufas cum vermiculis iſtis adfervabam : i 
non ſine jucunditate ſpectabam, quo terra fieret in ſuperficie ſo 
© cior, eo profundius formicas cum foetibus ſuis prorepere 
© cum vero aquam adfunderem, viſu mirificum erat, quanto & 
fectu, quanta ſolicitudine, quanta Zrepyy omnem in eo col lo 
rent operam, ut foctus ſuos ficciore et tuto loco reponeren 
Saepius vidi, cum aliquot diebus aqua carviſſent, atque cum 4 
© fuſo tantillo aquae ter ram illum humectarem, e veſtigio a for 
* zaicis foetus ſuos eo loci fuiſſe allatos, quos ibi diſtincte en eak 
«* ſpiciebam moveri atque fugere humorem. Multot ies fui co one. 
tus, ut cos vermiculos ipſe educarem, at ſemper conatum fe 
lit eventus : neque ipſas formicarum nymphas alimenti j am no 
iudigas unquam fine ipſis formicis potui potu artificiali excl 
dere.“ J. Swammerd. Epilog. ad Hilt, Inſet. p. 153. | bout 

Sir Edward King, who was very curious in examining the gr 
neration of ants, obſerves their great care and diligence, 1. Aboit 
their ſperm, or true eggs, which is a fine white ſubſtance, like 
ſugar, which they diligently gather into a heap, when ſcatter 
and on which they lie in-multitudes, I ſuppoſe, by way of inc 


morning they bring up thoſe of their young, called ant - eggs, to 
ward th e top of the bank; ſo that yon may, from 10 in the 
morning, until 5 or 6 afternoon, find them near the top—fo 
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as well as admirable to ſee, with what affection and 
care they carry about their young in their mouths, 
how they-expoſe themſelves to the greateſt dangers, 
rather than leave their young expoſed or forſaken ; 
how they remove them from place to place in their 
little hills, ſometimes to this part, ſometimes to that, 
or the benefit of convenient warmth, and proper 
oiſture 3 and then again withdraw, and guard them 
zcainſt rain and cold, Now, that this great wiſdom 
rhich the ſcriptures attribute unto, and is diſcern- 
ble in this little animal, is owing only to the inſtinct, 
r infuſions of the great Conſervator of the world, is 
vident, becauſe either this wiſdom, thought, and 
orecaſt, is an act of the animal itſelf, or of ſome 
ther being that hath wiſdom. But the animal being 
rational, it is impoſſible it can be its own act, but 
nuſt be derived or received from ſome wiſe being. 
And who? what can that be, but the infinite Lord, 
Tonſervator, and Governor of all the world ! 


EN £3 Va 


the CARE of INSECTS about their YOUNG. 


H E other notable inſtinct I am to treat of, is 

the peculiar art and care of the inſect tribe, 
dout the preſervation of their ſpecies. Here 1 might 
eak of many things, but I have occaſionally men- 
oned divers of them before, under ſome or other 
the general heads, and therefore ſhall fix only 
on two things relating to their ſpecial art and care 
bout the production (a) of their young, which 


e moſt part on the ſouth ſide the bank. But towards 7 or 8 at 
aht, if it be cool, or likely to rain, you may dig a foot deep” 
fore you can find them. Phil. Tranſ. Ne. 23. or Mr Lowthorp's 
ridgm. vol. 2. pag. 7, and 9. | 
(e) The doctrine of aequivocal generation, is at this day ſo 
Miciently exploded by all learned philoſophers, that 1 ſhall not 
ter the diſpute, but take it for granted, that all animals-ſpring 
om other parent- animals. If the reader bath any doubt about 
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have not been ſo particularly ſpoken to as they. de 
ſerve. 108. 8 

One thing is their ſingular providence for the; 
young, in making or finding out ſuch proper recep 
tacles and places for their eggs and ſeed, as that the, 
may receive the advantage of a ſufficient incubation 
and that the young when produced, may have th; 
benefit of proper and ſufficient food for their nurtun 
and education, till they are able to ſhift for them. 
ſelves. It is admirable to fee with what diligeno e 
and care the ſeveral ſpecies of inſects lay up the. 
eggs, or ſperm, in their ſeveral proper places; not a 
in the waters, in wood, or on vegetables; but thoſ 
whoſe ſubſiſtence is in the waters (6), in the water 
thoſe to whom fleſh is a proper food, in fleſk (% 


it, I refer him to Seigneur Redi de Gen. Inſect. and Mr Ray} T} 
Wiſdom of God, etc. p. 344 See alſo before, book iy. che f 
T5. note (a), p. 246. | plac 

(6) It would be endleſs to ſpecify the various ſpecies of jnſe0 
that have their generation in the waters: and therefore 1 jhil 
only obſerve of them, 1. That their eggs are always laid up wi 
great care, and in good order. And alſo, 2. Where proper ger 
ſufficient food is. 3. That in their nympha-ſtate in the vate e ſa 


they have parts proper for food and motion; and in many, ef<9ue 
moſt of them, very different from what they have in their rn t 
ture-ſtate ; a manifeſt argument of the Creator's wiſdom and pr gn 
vidence. For an inſtance, fee note (r). p. 363. mo 


(c) As Seigneur Redi was one of the firſt that made it his buſut ek, 
to diſcard anomalous generation, ſo he tried more experimen 
relating to the vermination of ſerpents, fleſh, fiſh, putrified ug d, ef 
getables; and, in ſhort, whatever was commonly known to! 
the nurſery of maggots, more, I ſay, probably, than any c 
hath done fince. And in all his obſervations, he conſtant 
found the maggots to turn to aureliac, and theſe into flies. (4) T 
then, ſaith he, Dubitare coepi, utrum omne hoc vermiumi 
carne genus, ex ſolo muſcarum ſemine, an ex ipfis putrefz 
£ carnibus oriretur, tantoque mag!s confirmabar in hoc meo d 
©. bio, quanto in oranibus generationibus ſaepius vide 
in carnibus, antequam verminare inciperent, reſediſſe ejuſie 
« ſpecici muſcas, cujus propago poſtea naſcebatur. Upon this 
tells us, he put fiſh, fleſh, etc. into pots, which he covered ci 
from the flies with paper, and gfterwards, for the free zir-(i 
with lawn, whilſt other pots were left open, with ſuch like fi 
Etc. in them; that the flies were very eager to get into the coil 


& 


— 
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hoſe to whom the fruits (d) or leaves of vegetables 


pots; and that they produced not one maggot, when the open 
nes had many, Fr. Redi de Gener. Inſect. | 

Among the inſects that come from the maggots he mentions, 
e names culices. Now, from the moſt critical obſervations I 
ye made, I never obſerved any fort of gnat to come from pu- 
ified fleſh, vegetables, or any other thing he taxeth them with. 


Ine that either he means by culex, ſome fly that we call not by 
1c nzme of gnat; or elſe their gnats in Italy vary in their ge- 
eration from ours in England. For among above thirty, near 


ty, diſtin ſpecies of gnats that I have obſerved about the 
ace where I live, I never found any to lay their eggs in fleſh, 
ſh, etc. but the largeſt ſort, called by Aldrovand, culices maxi- 
bi, by Swammerdam, tipul-e terreſtres, lay their eggs in mea- 
ows, etc. under the graſs; one of the larger middle ſort, in 
ad beer, yeaſt, etc. lying on the tops, or in the leaks of bear- 
prrels, etc, and all the reſt, as far as ever I have obſerved, lay 
id hatch in the waters, as in note (7), p. 363. 

The generation of the ſecond of theſe being akin to ſome of 
e foregoing inſtances, and a little out of the way, may deſerve 
| place here. This gnat lays its eggs commonly in dead beer, 
c. as | ſaid, and probably in vinegar, and other ſuch liquors. 
pme time after which, the maggots are ſo numerous, that the 
hole liquor ſtirreth as if it was alive; being full of maggots, ſome 
rger, ſome ſmaller; the larger are the offspring of our gnat, 
e ſmaller, of a ſmall dark coloured fly, tending to reddiſh, 

equent in cellars, and ſuch obſcure places. All theſe maggots 
Ira to aureliae, the larger of which, of a tan colour, tarn to 
rgnat. This gnat is of the unarmed kind, having no ſpear in 

mouth: its head is larger than of the common gnats, a longer 
> ſhort-joĩnted antennae, ſpotted wings, reaching beyond its. 
nder alvus ; it is throughout of a brown colour, tending to. 
d, eſpecially in the female: the chief difference between the 
ale and female is, as in other gnats, yea, molt inſects, the 
ale is leſs than the female, and hath a ſlenderer belly, and its 
dex not ſo ſharp as the female's is. | 

(4) The inſets that infeſt fruits, are either of the ichneumon- 

kind, or phalaenae. Plumbs, peaſe, nuts, etc. produce ſome 

her ichneumonefly. That generated in the plumb is black, of 
middle ſize, its body near three tenths of an inch long, its tail 

ot much leſs, conſiſting of three briſtles, wherewith it conveys 

eggs into fruits: its antennae, or horns, long, ſlender, re- 

ved; its belly longiſh, tapering, ſmall towards the thorax ; 

gs reddiſh ; wings membranaceous, thin, and tranſparent, 

Numb. 4. which is one characteriſtie of the ichneumon- fly. 

The peaſe ichneumon- fly is very ſmall, wings large, reaching 

yond the podex; antennae long; alvus ſhort, ſhaped like an 

art, with the point towards the anus; it walketh and flieth ſlow- 


re food, are accordingly repoſited, ſome in this fruit, 
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family on the ſame tree or plant, the moſt agreeatj 
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ſome on this tree (e), ſome on that plant (F), ſo 


on another, and another; but conſtantly the ſam me 


to that family. And as for others that require a con 
ſtant and greater degree of warmth, they are accor 
ingly provided by the parent-animal with ſome pla 
in or about the body of other animals; ſome in th 


ly : no tail appears as in the former; but they have one li 
hidden under the belly, which they can at pleaſure bend back 
pierce peaſe when they are young and tender, and other thi 
alſo, as I have reaſon to ſuſpect, having met with this, as inde 
the former two, in divers vegetables. 

Pears and apples I cou!d never diſcover any thing to breed 
but only the leſſei phalaena, about four cenths of an inch lon 
whitiſh underneath, greyiſh-brown above, dappled with bro 
ſpots, inclining to a dirty red, all but about a third part at th 
end of the wings, which is not grey, but brown, elegantly {try 

ed with wavey lines, of a gold colour, as if gilt; its head! 
ſmall. with a tuft of whitiſh brown in the forehead ; anten 
ſmooth, moderately long. The aurelia of this meth is ſil 
of a yellowiſh brown. I know not what time they require fd 
their generation out of boxes; but thoſe J laid up in Augull, d 
not become moths before June following. 

(e) There are many of the phalaenae, and ichneumon- fly tridy 
that have their generation on the leaves, or other parts of tre 
and ſhrubs, too many to be here reckoned up. The oak hi 
many very beautiful phalaenae, bred in its convolved lead 
white, green, yellow, brown, ſpotted prettily, and neatly 
pled, and many more beſides; and its buds afford a place for cal 
and balls of various ſorts, as ſhall be ſhewn hereafter ; its lea 
expanded, miniſter to the germination of globular, and oer? 
ſpheroidical balls, and flat thecae, ſome like bats, ſome like bu 
tons excavated in the middle; and divers other ſuch like repal 
tories, all belonging to the ichneumen-fly kind. And not «i 
the oak, but the mapple alſo, the white-thorn, the brier, pris 
and indeed almoſt every tree and ſhrub. 4 | 

(J) And as trees and ſhrubs, fo plants have their peculiat! 
ſet. The white butterfly lays its voracious offspring on ei 
bage leaves; a very beautiful reddiſh ocellated one; its no l 
varacious black offspring, of an horrid aſpeft, on the leaves 
nettles ; as alſo doth a very beautiful, ſmall greeniſh ichneumd 


fly, in caſes on the leaves of the fame plant: and to name! * 
more, becauſe it would be endleſs, the beautiful rag- Worth mol 5 
whoſe upper wings are brown, elegantly ſpotted with red, 2 lo 
under wings edged with brown; theſe, I ſay, provide for be modi 


golden-ringed erucae upon the ragwort-plant. 
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chers of birds (g); ſome in the hair of beaſts (5); 
me in the very ſcales of fithes (i); ſome in the noſe (4); 


& kind of lice, very different from one another in ſhape, ſize, 


ur Redi of Inſects. See alſo Mouffer, l. 2. c 23. Theſe lice 
their nits among the feathers of the reſpective birds, where 
y are hatched and nourithed; and, as Ariſtotle ſaith, would 
roy the birds, particularly pheaſants, if they did not duſt 
ir feathers. Loco infra citat. 5 

) And as birds, ſo ihe ſeveral ſorts - f beaſts have their pe- 
jar ſorts of lice; all diſtin from the two arts infeſting man: 
ly the aſs, they ſay, is free, becauſe our Saviour rode upon 
„ as ſome think; but | preſume it is rather from the paſſage 
Pliny, l. 1T- c. 33. or rather Ariſt. Hiſt. Animal. I. 3. c. 31. 
o ſaith, Quibus pilus eſt, non carent eodem [pediculo] ex- 
epto aſino, qui non pediculo tantum, verum etiam redivio im- 
unis eſt.” And a little before, ſpeaking of thoſe in men, he 
« what conſtitutions are moſt ſubject to them, and inſtanceth 
Aleman the poet, and Pherecydes Syrius, that died of the 
iriaſis, or lowſy diſeaſe. For which foul diſtemper, if medi- 
s are deſired, Mouffet de Inſet. p. 262. may be conſulted ; 
o, in the ſame page, hath this obſervation, * Animadverterunt 
oltrates ubi Aſores inſulas a tergo reliquerint, pediculos 
onfe ſtim omnes tabeſcere : atque ubi eos reviſerint, iterum in- 
meros alios ſubito oriri.“ Which obſer vation is confirmed 


en have told me the ſame. 

i) Fiſhes, one would think, ſhould be free from lice, by rea- 
they live in the waters and are perpetually moving in, and 
ſhing through them; but yet they bave their ſorts too. 

elides which, I have frequently found great numbers of long 


er worms in the ſtomachs, and other parts of fiſh, particular. 
MEodfiſh, eſpecially ſuch as are poor; which worms have work 
"themſelves deeply into the coats and fleſh, ſo that they could 


eaſily be gotten out: ſo Ariſtotle ſaith of ſome fiſhes, * Bale 
ro et tilloni lumbricus innaſcitur, qui debilitat, etc. Chalcis 


interimant,%? Hiſt. An. l. 8. c. 20. ; 
Of inſects bred in the noſe of animals, thoſe in the noſtrils of 


twenty or thirty rough maggots, lying among the laminae of the 
rils. But I could never hatch any of them, and ſo know not 


are of the ichneumonefly kind; and not improbahly of that 
a long tail, called triſeta, whoſe three briſtles ſeem very 
modious for conveying their eggs into deep places. 

have alſo ſeen a rough whitiſh maggot, above two inches 
in the inteſtinum rectum of horſes, firmly adhering thereto, 


) Many, if not moſt forts of birds, are infeſted with a di 


For figures and deſcriptions of them, I thall refer to Seig- 


Dr Stubs. Vide Lowth. Abridgm. vol. 3. p. 558. And many 


tio infeſtatur diro, ut pediculi ſub branchiis innati quam mul- 
pare remarkable. I have myſelf taken out not fewer at a time 


t animal they proceed from: but I have no great doubt, 
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ſome in the fleſh (J) 3 yea, ſome in the . 


that the hard dung did not rub off. I never could bring theny 
perfection, but ſuſpect the fide fly proceeds from it. 

(1) In the backs of cows, in the ſummer-months, there: 
maggots generated, which in Eſſex we call wornils; which y 
firſt only a ſmall knot in the ſkin; and, I ſuppoſe, no of 
than an egg laid there by ſome inſet. By degrees theſe kny 
grow bigger, and contain in them a maggot lying in a purulg 
matter: they grow to be as large as the end of one's finger, u 
may be ſqueezed out at a hole they have always open: they; 
round and rough, and of a dirty white. With my .utmoſt © 
deavour and vigtlance, I could never diſcover the animal th 
turn into; but as they are ſomewhat like, ſo may be the (a 
as thoſe in the note before. g 

In Perſia, there are very long flender worms, bred in thely 
and cther parts of mens bodies, 6 or 7 yards long. 

In Philoſophical Tranſactions, Mr Dent, = Mr Lewis, 
late divers examples of worms taken out of the tongue, gun 
noſe, and other parts, by a woman at Leiceſter, which they wn 
eye witneſſes of. Theſe, and divers others mentioned in 
Tranſactions, may be ſeen together in Mr Lowthorp's Abridg 
vol. 3: p. 132. | 

© Narrat mihi vir fide dignus Caſp. Werdlant ſein] 
* lonia, puero cuidam ruſtico duorum annorum, vermiculum 
© bum e palpebra extraxiſſe, magnitudinis Erucae Simi 
© fere huic caſum mihi [Schulzio] et D. Segero narravit hy 
© Anno 1676, chirurgus noſter Ant. Statlender, qui cuidam 
© ero, ex aure, | extraxit vermiculum talem, qualis in nuci 
© avellanis perforatis latitare ſolet, ſed paulo majorem, coli 
© albiflimi ; alteri'minores 5 ejuſdem generis ſimiliter ex 20 
* omnes aliquot horas ſupervixerunt vermiculos adhuc vin 
© tes oculis noſtris vidimus.” Ephem. Germ. T. 2. obſ 241 
vermiculi Icon. Many other inſtances may be met with in| 
ſame tome. Obſ. 147. 148 154. EY 
The worms in deer are mentioned often among ancient nl 

ters. Ariſtotle ſaith, T eU Travres ? xu, iv Th 1 
Cavrag, etc. © They [deer] all have live-worms in ti 
© heads, bred under the tongue, in a cavity near the vertebn 
© which the head is placed ; their ſize not leſs than of the 
* veſt maggots ; they are bred all together, in number about til 
© ty.” Ariſtot. Hiſt. Animal. l. 2 c. rg. 

To theſe examples may be added the generation of the ich 
mon- fly in the bodies of caterpillars, and other nymphae of 
ſects. In many of which, that I have laid up to be batch 
boxes, inſtead of papilios etc. as 1 expected, I have found 
great number of ſmall ichneumon-flies, whoſe parent-animil) 
wounded thoſe nymphae, and darted its eggs into them, at 
made them the foſter-mother of its young. More particulan 
this way of generation may be ſeen in the great Mr Willoug! 


d other creatures (n): and as for others, to whom 


bſervations in Philoſ. Tranſ. No. 76. But concerning the farther 


rs in other places of thoſe notes. 

(ny) The animals ordinarily bred in the ſtomach and guts, are 
ge three ſorts of worms called lati, teretes, and aſcarides; con- 
rning which, it would be irkſome to ſpeak in particular, and 
erefore I ſhall refer to Mouffet, lib. 2. cap. 31. 32. 33. Dr 
yſon's anatomy of them in Mr Lowthorp's Abridgement, vol. 3. 
121. Seigneur Redi's obſ. and others that have written of 
em. 


und in the ſtomach; inſtances of which are ſo innumerable, 
at I ſhall only ſelect a few related by perſons of the beſt credit. 
nd firſt of all, by Come of our own countrymen. Dr Liſter, 
hoſe credit and judgement will hardly be queſtioned, gives an ac - 
unt of true caterpillars, vomited up by a boy ef nine years old: 
d another odd animal by a poor man. Mr Jeſſop, another very 
dicious, curious and ingenious gentleman, ſaw hexapods vo- 
ited up by a girl; which hexapods lived and fed for five 
eks. See Lowth. ib. p. 135+ | 

As to foreigners, it is a very ſtrange ſtory, but atteſted by per- 
ps of great repute, of Catharina Geileria, that died in Feb. 
$62, in the hoſpital of Altenburg, in Germany, who. for twen- 
years, voided by vomit and ſtool, toads and lizzards, etc. 
bemer. Germ. T. 1. obſ. 103. See alfo the rogth obſervation 
2 kitten bred in the ſtomach, and vomited up; of whelps alſo, 
dother animals, bred in like manner. But I fear a ſiretch of 
hncy might help in ſome of thoſe laſt inſtances, in thoſe days when 
ontaneous generation was held, when the philoſaphers ſcem to 
ve more ſlightly examined ſuch appearances than now they do. 
it for the breeding of frogs or toads, er lacertae aquaticae, in 
e ſtomach, when their ſpawn happeneth to be drank, there is a 
ry in the ſecond tome of the Ephem. Germ. obſ. 56. that fa- 
urs it, viz. © In the year 1667, a butcher's man going to 

ul ome lambs in the ſpring, being thirſty, drank greedily of ſome 
anding water, which, a while after, cauſed great pains in his 
omach, which grew worſe and worſe, and ended in dangerous 
ymptoms. At laſt he thought ſomewhat was alive in his 
omach, and after that, vomited up three live toads; and ſo 
ecovered his. former health.” | 

Such another ſtory Dr Sorbait tells, and avoucheth it ſeen 
th his own eyes, of one that had a toad came out of an abſceſs, 
ich came upon drinking foul water, Obſ. 103. 


Its of the body, worms have been diſcovered. One was void- 

by urine, by Mr Mat. Milford, ſuppoſed to have come from 

kidneys, Lowth. ib. p. 13 55 More ſuch examples Mouffet 
| H 
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els (m), and inmoſt receſſes of the bodies of man 


eneration of this inſet, I have taken notice of other particu- 


As not only worms, but other creatures alſo are ſaid to be 


1) Not only in the guts, and in the fleſh, but in many other 
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none of theſe methods are proper, but make them, 
ſelves neſts by perforations in the earth, in wood, 
combs they build, or ſuch like ways; it is admirahj 
to ſee with what labour and care they carry in, au re 
Teal up proviſions, that ſerve both for the product 
of their young, as alſo for their food and nurture wha 
produced (o). | 

The other piece of remarkable art and care ah 
the production of their young, is their curioſity aul 


tells of. Ibid. So the vermes cucurbitini are very common ! 


* pun&tis ſplendidis loco oculorum prodidit, ejuſdem fere mi 
cum reliqua cerebri portione, qui duarum horarum ſpatio 
pervixit.“ B. Verzaſ. Obſ. Medicae, p. 16. f 

Hildanus tells us ſuch another ſtory, viz. * Filius Theod. 2 
der Roulen, Avunculi mei, diuturno vexabatur dolore capi 


, fl or 
bove 
the 1 
the 
arent 


bl the veſſels in ſheeps livers. And Dr Liſter teils of them, four . 
. in the kidney of a dog, and thinks that the ſnakes and toads, e a 
[i ſaid to be found in animals bodies, may be nothing elſe. Louie 
E ib. p. 120. Nay, more than all this: in Dr Bern. Verzaſchi tic 
5 ſixth obſervation, there are divers inſtances of worms bred in th 
C brain of man. One, a patient of his, troubled with a violent hea 
5 ach, and an itching about the noſtrils, and frequent ſneezing (p) 
1 who, with the uſe of a ſneezing- powder, voided a worm, with; ell, 
F great deal of ſnot from his noſe. A like inſtance he gives fra d 40 
9 Bartholine, of a worm voided from the noſe of O. W. which 
A guiſſeth was the famous Olaus Wormius: another, from a cout 100 
. try- woman of Dietmarſh ; and others in Tulpius, F. Hilda e 
* Schenckius, etc. Theſe worms he thinks are undoubtedly br | 
N in the brain: but what way they can come from thence, I can"?! 
1 tell. Wherefore rather think, they are ſuch worms as are na m. 
1 tioned in note (Y, p. 359.; and even that worm that was aftu ts 
. found in the brain of the Paris girl, when opened, I gueſs mig.” f 
3 be laid in the laminae of the noſtrils, by ſome of the ichneumnt 3 
. or other inſect kind, and might gnaw its way into the brain, thru J 
. the os cribriforme. Of this he tells us from Bartholine, Ty 165 
2 dem cum tabida obiiſſet, ſtatim aperto eranio praeſentes med * 
4 © totam cerebelli ſubſtantiam, quae ad dextrum vergit, a reli - 
1 corpore ſejunctam, nigraque tunica involutam deprehendermt lub 
A * haec tunica rupta, latentem vermem vivum, et piloſum, duch The 
it c Deinde febricula et ſternutatione exorta, ruptus eſt abſ: . 
5 © ſus circa os cribroſum——et vermis prorepſit.” By his fg as" 
by of it, the maggot was an inch long, and full of briſtles. Fi Wh. 
. Hildan. Cent. 1. obſ - Ds | 0on 
1 Galenus Wierus, phyſician to the Princ. Jul. et. Cleve, he al» 
told him, that he had, at divers times, found worms in the g 1 
bledder in perſons he had opened at Duſſeldorp. Id. ib. obi na oh 


(e) See before, book iv. chap. 13. note (q, p- 232, 


_ — 
3 
— 


N — — um 8 
: "YL 3 


Ur. VI. Inſects CARE of their Young. 363 


catneſs in repoſiting their eggs, and in their nidift- 
ation. 3 | 

As to the firſt of which, we may obſerve, that 
reat curioſity and nice order is generally obſerved 
y them in this matter. You ſhall always ſee their 
ges laid carefully and commodiouſly up (p). When 
pon the leaves of vegetables, or other materials on 
and, always glued thereon with care, with one cer- 
ain end lowermoſt, and with handſome juxtapoſi- 
jons (9). Or if in the waters, in neat and beautiful 
ows oftentimes, in that ſpermatic, gelatine matter, in 


ed and faſtened in the waters, to prevent its diſſi- 
ation. (r); or if made to float, ſo carefully ſpread 


eh, and ſuch places, where it is neceſſary they ſhould be croud- 
d together; which, no queſtion, prevents their being too much 
ried up in dry places, and promotes their hatching. Bur, 

00 As for ſach as are not to be cluſtered up, great order is 
ſed. I have ſeen upon the poſts and fides of windows, little 


aterpillars, that were very neatly and orderly laid. And, to name 
o more, the white butterfly lays its neat eggs on the cabbage 
aves in good order, always gluing one certain- end of the egg to 

e leaf. I call them neat eggs, becauſe if we view them in a 
icroſcope, we ſhall find them very curiouſly furrowed, and hand» 
pmely made and adorned. 

% By reaſon it would be endleſs to ſpecify the various gene- 
ation of inſects in the water, I ſhall] therefore, becauſe it is 
ttle obſerved, take Pliny's inſtance of the gnat, a mean and 
— animal, but a notable inſtance of nature's work, as he 
ith. 

The firſt thing conſiderable in the generation of this inſect, 
for the ſize of the animal, its vaſt ſpawn, being ſome of them. 
bove an inch long, and half a quarter diameter ; made to float 
the water, and tied to ſome ſtick, ſtone, or other fixed m_ 


arent ſpawn, the eggs are neatly laid; in ſome ſpawns in a 
vgle, in ſome in a double ſpiral line, running round from end 
d end, as in Fig. 9, and 10; and in ſome tranſverſly, as in Fig. 8. 
When the eggs are by the heat of the ſun, and warmth of the 
aſon, hatched into ſmall maggots, theſe maggots deſcend to the 
ottom, and by means of ſome of the gelatine matter of the 
pawn, which they take along with them, they ſtick to ſtones- 
ad other bodies at the _— _ there make themſelves little 
3 


hich they are repoſited, and that matter carefully 


(p) Some inſects lay up their eggs in cluſters, as in holes of 


ound eggs reſembling ſmall pearl, which produced ſmall hairy 


the waters, by a ſmall ſtem, or ſtalk. In this gelatine, tranl- 
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and poiſed, as to ſwim about with all poſſible art. 


fice. 
And as to their other faculty, that of nidification, 


whether it be exerted by boring the earth or woo, 
or building themſelves cells (/), or ſpinning and 
weaving themſelves caſes and webs, it is all a wen. 
derful faculty of thoſe poor: little animals, whether 
we conſider their parts wherewith they work, or their 
work itſelf. Thus thoſe who perforate the earth, 
wood, or ſuch like, they have their legs, feet, mouth, 
Fea, and whole body, accommodated to that ſervice; 
their mouth exactly formed to gnaw thoſe handſome 
round holes, their feet, as well made ta ſcratch and 


caſes or cells, which they creep into and out of at pleaſure, un 
tit they are arrived to a more mature nympha-ſtate, and can win 
about here and there, to ſeek for what food they have occ- 
ſion; at which time, they are a kind of red worms, above half 
an inch Jong, as in Fig. Ir. | | 
Thus far this mean inſect is a good inſtance of the divine pro- 
vidence towards it. But if we farther conſider, and compare the 
three ſtates it undergoes after it is hatched, we ſhall find yet 
greater ſignals of the Creator's management, even in theſe mean- 
eſt of creatures. The three ſtates I mean, are its nympha-yer- 
micular ſtate, its aurelia, and mature ſtate, all as different as to 
| ſhape and accoutrements, as if the inſe was three different ani- 
mals. In its vermicular ſtate, it is a red maggot, as I ſaid, and 
hatha mouth and other parts accommodated to food. In its aure 
Jia-ftate, it hath no ſuch parts, becauſe it then ſubſiſts without 
food; but in its mature, gnat-ſtate, it hath a curious well made 
ſpear, to wound and ſuck the blood of other animals. In its ver- 
micular ſtate, it hath a long worm-like body, and ſomething analo- 
ous to fins or feathers, ſtanding e rect near its tail, and running pa- 
rallel with the body; by means of which reſiſting the waters, it s 
enabled to ſwim about by curvations, or flapping its body fide- 
ways, this way and that, as in Fig. 12 0 
But in its aurelia-ſtate, it hath a quite different body, with : 
club-head, (in which the head, thorax, and wings of the gnat are 
incloſed), a ſlender alvus, and a neat finny tail, ſtanding at right 
angles with the body, quite contrary to what it was before; by 
which means, inſtead of eaſy flapping ſide-ways, it ſwims by ra- 
pid, briſk jirks, the quite contrary way; as is in ſome meaſure 
repreſented in Fig. 13. But when it becomes a gnat, no finny 
tail, no club-head, but all is made in the moſt accurate manner 
for flight and motion in the air, as before it was for the waters. 
) Sce book iv. chap. I;. notes (2), (9), p. 237. 
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hore (s), and their body handſomely turned and fitted 


to follow. But for ſuch as build or ſpin themſelves 
neſts, their art juſtly bids defiance to the moſt inge · 


nious artiſt among men, ſo much as tolerably to copy 
the niee geometrical combs of ſome (t), the earthen 
cells of others, or the webs, nets, and caſes (u) wo- 
ren by others. And here that natural glue (x) which 


0 Thus the mouths and other parts of the ichneumon · waſps, 
in book iv. chap. 13. note (c), p. 232. So the feet of the giyl- 
lotalpa, ibid. note (/), pe 237. : | 

% See the laſt cited places, note (o), p. ibid. | 

() Of the textrine art of the ſpider, and its parts ſerving to 
that purpoſe, ſee the laſt cited place, note (v), p. 239. 

Beſides theſe, caterpillars, and divers other inſects, can emit 
threads, or webs, for their uſe. In this their nympha-ſtate, 
they ſecure themſelves from falling, and let themſelves down 
from the boughs of trees, and other high places, with one of 
theſe threads. And in the caſes ihey weave, they ſecure them- 
felves in their aurelia - ſtate. 

And not only the offspring of the phalaena-tribe, but there are 
ſome of the ichneumon-fly kind alſo, endowed with this textrine 
art. Of theſe I have met with two ſorts ; one that ſpun a milk- 
white, long, round, ſilken web, as big as the top of one's finger, 
not hollow within, as many are, but filled throughout with ſilk. 
Theſe are woven round bents, ſtalks of ribwort, etc. in meadous. 
The other is a lump of many yeilow, ſilken caſes, ſticking con- 
fuledly together on poſts, under coleworts, ete. Theſe webs 


contain in them ſmall, whitiſh maggots ; which turn to a ſmall, 


black ichneumon<-fly, with long, capillary antennae ; tan colour- 
ed legs; long wings reaching beyond their body, with a black 
ſpot near the middle; the alvus like an heart; and in ſome, 
a ſmal} ſetaceous | 1s Some of theſe flies were of a ſhining, 
beautiful green colour. I could not perceive any difference, 
at leaſt not ſpecifical, between the flies coming from thoſe two 
productions. | 

(x) I have often admired how waſps, hornets, ichneumon« 
waſps, and other inſects that gather dry materials for building 
their neſls, have found a proper matter to cement and glue 
their combs, and line their cells; which we find always ſufficient= 
ly context and firm. But in all probability, this uſeful mate: ial 
k in their own bodies; as it is in the tinea veſtivora, the cadew- 
worm, and divers others. Goedart obſerves of his eruca, Num. 
II. 6. that fed upon ſallow-leaves, that it made its cell of tie 
corminuted leaves, glued together with its own ſpittle. Haee 
* puiveris aut arenae inſtar comminuit, ac pituitoſo quodam ſui 
* corporis ſucco ita maceravit, ut inde. accommodatum ſubeundae 


* diutationi inſtanti locum fibi exſtruxerit. Domuncula haec a 
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their bodies afford ſome of them to conſolidate their 
work, and combine its materials together, and which 
in others can be darted out at pleaſure, and ſpun and 
woven by them into filken balls (y) or webs: I ſay 
this ſo peculiar, ſo ſerviceable a material, together 
vwith the curious ſtructure of all parts miniſtering to 


oun 
uch 
the! 


heref 
elf cc 


this textrine power, as mean a bulineſs as it may wa 7 
ſeem, is ſuch as may juſtly be accounted among the ſh ge 
noble deſigns and works of the infinite Creator and ont 
Conſervator of the world. a. 
In the laſt place, there is another prodigious facul. Mer er 
ty, art, cunning, or what ſhall I call it? that other; I. 
| laps * 


of thoſe little animals have, to make even nature it. 
ſelf ſerviceable to their purpoſe; and that is, the 

making the vegetation and growth of trees and 
plants, the very means of the building of their littl 
neſts and cells (z), ſuch as are the galls and ball 


becom 
r pith 
her u 
ranch 
ion be 
o the 
Tumen 


© communi ſalicum ligno nihil differre videbatur, nifi quod longe Heeom' 
« efſent durior, adeo ut cultro vix diſrumpi poſſet. We nder 
An ingenious gentlewoman of my acquaintance, wife to The 
« a learned phyſician, taking much pleaſure to keep ſilk- worn, "#552 
had once the curioſity to draw out one of the oval caſes, which iſ" ſ 
© the ſilk- worm ſpins into all the ſilken-wire it was made u "8 a1 
of, which to the great wonder as well of her huſband,” as her: The 
ſelf. appeared to be, by meaſure, a great deal above 300 he ich 
* yards, and yet weighed but two grains and an half.” Boys l 
Subtil. of Effluv. chap. 2. 8 digger 
(2) Since my penning this, I have met with the moſt ſagaciot Het. © 
Maipighi's account of galls, etc. and find his deſcriptions to be ength 
exceedingly accurate and true, having traced myſelf many of the nch; 
productions he hath mentioned. But I find Italy and Sicily (his WP "SB to 
book de Gallis —_ publiſhed long after he was made profeſſot nd inf 
at Meſſina) more luxu riant in ſuch productions than England, it nd Ta 
Jeaſt than the parts about Upmiſter, where Ilive, are. For many, Pthers 
if not moſt of thoſe about us, are taken notice of by him, zug our 
ſeveral others beſides that I never met with; although I have 4) 
for many years, as critically obſerved all the exe reſcences, Mil ww 
other morbid tumours of vegetables, as is almoſt poſſible, and does, 
believe that few of them have eſcaped me. ave 0 
As to the method how thoſe galls and balls are produced, the ſome ri 
moſt ſimple, and conſequently the moſt eaſy to be accounted ff.“ th 
is that in the gems of oak, which may be called ſquamous ow Nb of t 
cones, Capitula ſquamata, in Malpighi : whoſe deſcription nd ery p 


cuactly anſwering our Engliſh cones in divers reſpects, I ſhall - p. 
it. 


ound on the leaves and branches of 'divers vegetables, 
dthers. 2: 


elf concerning them. 
Theſe cones are, in outward appearance, perfectly like the 
ems, only vaſtly bigger; and indeed they are no other than 
he gems, increaſed in bigneſs, which naturally ought to be puſn- 
d out in length: the cauſe: of which obſtruftion of the vegeta- 


which begins to be turgid in June, and to ſhoot towards the let- 


zy), the parent - inſect thruſts one or more eggs, and not per- 
eps without ſome venomous ichor therewith. This egg ſoon 
becomes a maggot, which eats itſelf a little cell in the very heart 
r pith of the gem, which is the rudiment of the branch, toge- 
her with its leaves and fruit, as ſhall be hereafter ſhewn. 
ranch being thus wholly deſtroyed, or at leaſt its vegeta- 
jon being obſtructed, the ſap that was to nouriſh it, is diverted 
o the remaining parts of the bud, which are only the ſcaly te- 
zuments; which by theſe means grow large and flouriſhing, ' and 


Fender branch and its appendages 
The caſe lying within this cone, is at firſt but ſmall, as the 
maggot included in it is; but by degrees, as the maggot increa- 
eth, ſo it grows bigger, te about the ſize of a large white peaſe, 
ong and round, reſembling the ſhape of a ſmall acorn. . 
The inſe itſelf is, according to the modern inſectologers, of 
he ichneumon-fly kind, with four membranaceous wings, reach- 
ng a little beyond the body, articulated horns, a large thorax, 
digger than the belly; the belly ſhort and conical, much like the 
eart of animals; the legs partly whitiſh, partly black. The 
ength of the body from head to tail, about two tenths of an 
nch; its colour, a very beautiful ſhining green, in ſome tend» 
ng to a dark copper colour. Figures doth of the cones, caſes, 
nd inſets, may be ſeen among Malpighi's cuts of galls, Tab 13. 
nd Tab. 20. Fig. 72. which Fig. 72. exhibits well enough ſome 
Þthers of the gall-inſets, but its thorax is ſomewhat too ſhort 
or ours, _ 

() Not only the willow, and ſome other trees, but plants al- 
0, as nettles, ground ivy, etc. have caſes produced on their 
eaves, by the injection of the eggs of an ichneumon-fly. I 
ave obſerved thoſe caſes always to grow in, or adjoining to 
lome rib of the leaf, and their production I conceive to be thus, 
12, the parent inſect, with its ſtiff ſetaceous tail, terebrates the 
nid of the leaf, when tender, and makes way for its egg into the 
ery pith or heart thereof, and probably lays in therewith, 
ome proper juice of its bodv, to pervert the regular vegetation 
of it, From this wound ariſcs a ſmall excreſcence, which, when 


Aub. VI. NiDriricaTION of nett. 367 
uch as the oak, the willow (aa), the briar, and ſome” 


herefore paſs his by, and ſhew only what 1 have bw my»! 


ion is this: into the very heart of the young tender gem or bud 


er end of that month, or beginning of the next; into this, 1 
The 


ecome a _—_— to the inſect- caſe, as before they were to the 


2 ” i 
. wy a 
— 4” 
3 * : 


+ © x 
<2 3 g 
MH as. 


— 


1 


— oe ** * 
8 
ws lm po 


+>... on Res. 
3 


— 
— . 3 A 


— 


— EY nc 
pn We, —— 


„ 
. 
9 
1 
* 
1 
* 
1 
1 
- 4 
1 
A 
WY 
4 
44 
1 
7 


- 


263 Niwivica TION of Inſefs. Boox VI 


Now, this is ſo peculiar an artifice, and fo fx 
out of the reach of any mortal underſtanding, vit, 
or power, that if we conſider the matter, with ſome 
of its circumſtances, we muſt needs perceive mani. 
feſt deſign, and that there is the concurrence of ſome 
great and wiſe Being, that hath from the beginning, 
taken care of, and provided for the animaPs good: 
for which reaſon, as mean as the inſtance may ſeem, 
I might be excuſed, if I ſhould enlarge upon its par. 
ticulars. But two or three hints ſhall ſuffice. 

In the firſt place, it is certain, that the formation 
of thoſe caſes and balls quite exceeds the cunning 
of the animal itſelf; but it is the act partly of the 
vegetable, and partly of ſome virulency, (or wha” ” 
ſhall I call it?) in the juice, or egg, or both, repo- 
ſited on the vegetable by the parent-animal (6), 


s 


the egg is hatched into a maggot, grows bigger and bigger, # 
the maggot increaſes, ſwelling on each ſide the leaf between the 
two membranes, and extending itſelf into the parenchymous part 
thereof, until it is grown as big as two grains of wheat. [i 
this caſe lies a ſmall, white, rough maggot, which turns to an 
aurclia, and afterwards to a very beautiful green, ſmall ichnew 
monefly, L : | 
(6b) What I ſuſpected myſelf, I find confirmed by Malpighii 
who, in his exact and true deſcription of the fly bred in ihe 
oaken galis, ſaith, Non ſat fuit naturae tam miro artificio tere- 
© bram ſeu limam condidifle ; ſed inflicto vulnere, vel excitats 
© foramine infundendum exinde liquorem intra terebram condi: 
dit: quare fracta per tranſverſam muſcarum terebra frequenti. 
« ſime, vivente animali, guttae aliquot dis phani humoris efluunt. 
And a little after, he confirms by ocular obſervation, whathe 
imagined before, viz. * Semel prope Jvnii finem mide muſcam, 
© qualem ſuperius delineavi, inſidentem quercinae gemmae, adhue 
« germinanti; haerebat etenim foliolo ſtabili ab apice hiantis 
© gemmae erumpenti: et convulſo in artum corpore, terebran 
© eyaginabat, ipſamque tenſam immittebat; et tumefaQo ventr 
© circa terebrae radicem tumorem excitabat, quem interpolatis it 
© cibus remittebat. In folio igitur, avulſa muſea, minima et div 
© phana reperi ejecta ova, ſimillima iis, quae adhuc in tubis ſupere 
rant. Non licuit iterum idem admirari ſpectaculum, “ etc. 
| Somewhat like this, which Malpighi ſaw, I had the good for 
tune to ſee myſelf once, ſome years ago: and that was tit 
beautiful, ſhining oak-ball ichnesmon ſtrike its terebra into ich _ 
oak. apple divers times, no doubt to lay its eggs therein. Ani 
hence I apprehend we ſee many vermicules towards the outſide of 


—— 


And as this virulency is various, according to the 
lifference of its animal, ſo is the form and texture 


bells (cc), ſome tender balls (dd), ſome ſcaly (ee), 


any of the oak-apples, which I gueſs were not what the primi- 
ive inſects laid up in the gem, from which the oak-apple had its 
iſe, but ſome other ſupervenient, additional inſects, laid in af- 
er the apple was grown, and whilſt it was tender and ſoft. 

(cc) The Aleppo-galls, wherewith we make ink, may be rec- 
oned of this number, being hard, and no other than caſes of 
ſects which are bred in them; who, when come to maturity, 
naw their ww out of them; which is the cauſe of thoſe little 
toles obſervable in them. Of the inſets bred in them, ſee 
Philoſc, Tranſ No. 245. Of this number allo are thoſe little 


ibs under oaken-leaves, globous, but flattiſh ; at firſt touched 
ith a bluſhing red, afterwards growing brown, hollow within, 
nd an hard thin ſhell without. In this lieth commonly a rough, 
lite maggot, which becomes a little long winged, black jchneu- 
jon-fly, that eats a little hole in the ſide of the gall, and ſo 
ts out, t : 
dd) For a ſample of the tender balls, I ſhall chuſe the globovs 
ll, as round, and ſome as big as ſmall muſket-bollets, growing 
oſe to the ribs, under oaken-leaves, of a greeniſh yellowiſh co» 
ur, with a bluſh of red; their ſkin ſmooth, with frequent ri- 
gs therein. Inwardly they are very ſoft and ſpungy; and in 
ge very centre is a caſe with a white maggot therein, which be- 
dmes an ichneumon-fly, not much unlike the laſt. As to this 
h there is one thing I have obſerved ſomewhat peculiar, and I 
ay ſay providential, and that is, that the fly lies all the winter 
theſe balls in its infantile-ſtate, and comes nor to its maturity 
Il the following ſpring. In the autumn, and winter, theſe balls 
| down with their leaves to the ground, and the inſect ineloſed 
them is there fenced againſt the winter froſts, partly by other 
ves falling pretty thick upon them, and eſpecially by the 
ck parenchymous, ſpongy walls, afforded by the galls them - 
ves. 9 | 

Another ſample ſhall be the large oak-balls, called oak- apples, 
wing in the place of the buds, whoſe generation, vegetation, 
d figure, may be ſeen in Malpig. de Gallis, p. 24. and Tab. 10. 
9 33, etc. Out of theſe galls, he ſaith, various ſpecies of flies 
me, but he names only two, and they are the only two Jever 
" come out of them: Frequenter, ſaith he, © ſubnigrae ſunt 


- e—-” TW %YWrms — 


zureae, levi viridis tinctura ſuffuſae, oblonga pollentes te rebra.“ 
cle two differently coloured flies I take to be no other than 
ale and female of the ſame ſpecies. I have not obſerved tails, 
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f the caſes and balls excited thereby; ſome being hard 
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Inooth caſes, as big as 52 pepper corns, growing cloſe to the 


uſcae brevi munitae terebrae. Inter has aliquae obſeryantur _ 


ch are their terebrac, in all, as Malpighi ſeems to intimate: 
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fome ſmooth (J), ſome hairy (gg), ſome long, ſony 
round, fome conical, etc. (). And in the lat 


= perhaps they were hid in their thecae, and I could. not diſcover 
ig them: but J rather think there were none, and that thoſe wert 
; the males: but in others, I have obſerved long, recurvous tails 
i longer than their whole bodies; and theſe I take to be the fe 
= males. And in the oak- apples themſelves, I have ſeen the aut. 
tiae, ſome with, ſome without tails. And I muft confeſs, it wy 
not without admiration, as well as pleafure, that I have ſe 
with what ezact neatneſs and artifice, the tail hath been w rapts 
bout the aurelia, whereby it is ſecured from either annoying the 
inſet, or b:ing hurt itſelf. ö | 

(ee) See before, note (2), p. 366. 

(J) As in the preceding note. | ow 

(gz) Of the rough er hairy excreſcences, thoſe on the brix 
or dog-roſe, are a good inſtance. Theſe ſpongiolae villoſae, 
Mr Ray, gallae rumoſae, as Dr Malpigbi calls them, are thu 
accounted for by the latter; Ex copioſis relictis ovis ita turb 
* tur affluens [rubj] ſuccus, ut ſtrumoſa fiant complura tubereul 
© fimul confuſe congeſta, quae utrieulorum ſeribus, et fibrarun 
* implicatione contexta, ramoſas propagines germinant, ita ut 
* minima quaſi ſylva appareat. Quaelibet propago ramos, bine 
© inde villoſos edit. Hine inde pilae pariter erumpunt,” etc. 

Theſe balls are a ſafe repoſitory to the inſect all the winter i 
its vermicular-ſtate, For the eggs laid vp, and hatched the ſun 
mer before, do not come to mature inſects until the ſpring fo 
Jowing, as Mr Ray rightly obſerves in Cat. Cantab. 

As to the inſets themſelves, they are manifeſtly ichneumq 
flies, having four wings, their alvus thick and large towards th 
tail; and tapering up till it is ſmall and lender at its ſetting ont 
the thorax. But the alvi, or bellies, are not alike in all, thou 
coloured alike. In ſome they are as is now deſcribed, and longg 
without terebrae, or tails; in ſome ſhorter, with tails; andit 
ſome yet ſhorter, and thick, like the belly of the ant, ort 
heart of animals, as in thoſe before, note (2), p- 366. But for 
farther deſcription of them, I ſhall refer to Mr Ray, Cat. Plat 
circa Cantab. under Roſa ſylveſt. | 

% Tt being an inſtance ſomewhat out of the way, I ſhall pi 
upon it for an example here, viz. the gouty ſwellings in ti 
body, and the branches of the black-berry buſh ; of which Ma 
pighi hath given us two good cuts in Tab. 17. Fig. 62. Ti 
cauſe of theſe is manifeſtly from the eggs of inſects laid in, whil 
the ſheot is young and tender, as far as the pith, and in {ar 
places not ſo deep: which, for the reaſons before mentioned 
makes the young ſhoots tumify, and grow knotty and gouty- 

The inſect that comes from hence is of the former tribe, a {mi 
ſhining, black ichneumon-fly, about a tenth of an inch long, . 
jointed, red, capillary horns, four long wings, reaching bey" 
the body, a large thorax, red legs, and a ſhort heart-like bel 


* 
* 
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place, let us add, that thoſe ſpecies of inſects are all 
-ndowed with peculiat and exactly made parts for 
this ſervice, to bore and pierce the vegetable, and to 
each and inject their eggs and juice into the tender 
arts thereof. 


* 


The CoNCcLUS ION. 


a ND now, theſe things being curiouſly conſi- 
dered, what leſs can be concluded, than that 
here is manifeſt deſign and forecaſt in this caſe, and 


ul, prudent Conſervator, that from the very begin- 
ing of the exiſtence of this ſpecies of animals, hath, 
vith great dexterity and forecaſt, provided for its pre- 


ake ſuch a ſet of curious parts, exactly fitted up 
or that ſpecial purpoſe ; and withal implant in the 
body ſuch peculiar impregnations, as ſhould have 
uch a ſtrange uncouth power on a quite different rank 
creatures? And laſtly, what ſhould make the in- 
ect aware of this its ſtrange faculty an d power, and 
each it ſo cunningly and dextrouſly to employ it for 
ts own ſervice and good! 


ey hop like fleas. The males are leſs than the females ; are 
ery venereous, endeavouring a, coit in the very box in which 
hey are hatched : getting up on the females, and tickling and 


ener. 


hat there muſt needs be ſome wiſe Artiſt, ſome care- 


ervation and good! For what elſe could contrive and 


humping them with their breeches and horns to excite them to 


octane ˙ At tn © 


-—_ . * 
— 2 


— 


3 — <6 . oa Cie ec bh 5 c 
r r » " n rns —— "When _—_—— * 
F TTTTPTTbTTTTbTbTTTTTTTTTTTTcccccc 
” — > % Ip 2 as Slat 
. BS 
* 


— — ”—— - — = 
mn » —— 
n — 


2 a? 


fd. nd I. 
OS ——— 


In IU 
. 4 — 
. 
=, 


2 a 
7 3 — 


W D 7 * 
*. — . Os 


TT 
W 


— — 3 


ney — — * 
4 * 1 


372 Of REPTILEs. Box R 


BOOK IX. 


Of REPTILEs and the IN HAI. 
: TANTS of the WATERS, 


CHAP. 1. 
Gf REPTILES. 


T T AVING diſpatched the inſect-tribe, ther 
H is but one genus of the land- animals 1. 

— maining to be ſurveyed, and that is, thi 
of reptiles (a). Which I ſhall diſpatch in a lit 


(% Notwithſtanding I have before, in book iv. chap. 12. note) 

p. 228. taken notice of the earth-worm ; yet it being a good ex 
ample of the Creator's wiſe and curious workmanſhip, in eve 
this meaneſt branch of the creation, I ſhall ſupe radd a few farth 
remarks from Drs Willis and Tyſon. .Saith Willis, Lumbii 
© cus terreſtris, licet vile et contemptibile habetur, organa vita ver 
© necnon et alia viſcera et membra divino artificio admirabilit 
fabrefacta ſortitur: totius corporis compages muſenlorum ann 
* larium catena_cſt, quorum fib rae orbiculares cont ractae quen 
« gue annulum, prius amplum, et dilatum, anguſtiorem et lo 
giorem reddunt.“ [This muſcle in earth- worms I find is ſpit 
as in a good meaſure is their motion likewiſe; * ſo that by ti char 
means they can, like the worm of an aug re, the better bon 
© their paſſage into the earth. Their reptile motion alſo may 


explained by a wire wound on a cylinder, which when ſlippe e ot! 
* off, and one end extended and held faſt, will bring the ot on 
near it. So the earth-worm, having ſhut out, or extended iiFibe. 
body, which is with a wreathing, it takes hold by thoſe (nul (s) T 
feet it hath, and ſo contracts the hinder part of its bo <nab 
Way r 


Thus the curious and learned Dr Tyſon, Philoſ. Tranſ. No. 147 
Nam proinde cum corporis portio ſuperior elongata, et expo 
recta, ad ſpatium alterius extenditur, ibidemque plano affigitir 
ad ipſum quaſi ad centrum portio corporis inferior relaxats, 
abbreviata facile pertrahitur. Pedunculi ſerie quadruplici, jt 
totam longitudinem Jumbrici diſponuntur ; his quaſi totide 
uncis, partem modo hanc, modo iſtam, plano affigit, dum: 
teram exporrigit, aut poſt ſe ducit. Supra oi is hiatum, probo 
© cide, qua terram perforat et elevat, donatur.” And then! 
goes on with the other parts that fall under view, the brain, t! 
gullet, the heart, the ſpermatic veſſels, the ſtomachs and int 
fines, the foramina on the top of the back, adjoining to el 
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ompaſs, by reaſon I have fomewhat amply treated of 
thers, and many of the things may be applied here. 
But there are ſome things in which this tribe is ſome- 
vhat ſingular, which 1 ſhall therefore take notice of 


have in another place (8) taken notice of to be not 
eſs curious, than it is different from that of other a- 
gimals, whether we conſider the manner of it, as 
ermicular, or ſinuous (c), or like that of the ſnail (d), 


ing, ſupplying the place of lungs, and other parts. Willis de 
nim. Brut. p. 1. c. 3. 8 G 

0) In book iv. chap. 8. | ; 

%) There is a great deal of geometrical neatneſs and nicety, 
the ſinuous motion of ſnakes, and other ſerpents. For the aſ- 
ſling in which action, the annular ſcales under their body are 
ery remarkable, lying croſs the belly, contrary to what thoſe 
the back, and the reſt of the body do; alſo as the edges of 
he foremoſt ſcales lie 'over the edges of their following ſcales, 
om head to tail; ſo thoſe edges run out a little beyond, or 


> or ſet a-little upright, by its muſcle, the outer edge theres» 
f, or foot it may be called, is raiſed alſo a little from the body, 
lay hold on the earth, and ſo promote and facilitate the ſer- 
nt's motion. This is what may be eaſily ſeen in the ſlough, or 
ly of the ſerpent- kind. But there is another admirable piece of 
echaniſm, that my antipathy to thoſe anim s hath prevented 
y prying into; and that is, that every ſcale hath a diſtinct muſ- 
e, one end of which is tacked to the middle of its ſcale; 
te other, to the upper edge of its following ſcale. This Dr 
yſon found in the rattle-ſnake, and I doubt not is in the whole 
. - : | 

(i) The wiſe Author of nature, having denied feet and claws 
enable ſnails to creep and climb, hath made them amends in 
my more commodious for their Nateof life, by the broad ſkin 
ong each ſide of the belly, and the undulating motion obſervable 
ere. By this latter it is they creep; by the former, aſſiſted 
ith the-glutinous flime emitted from the ſnail's body, they ad- 
re firmly and ſecurely to all: kinds of ſuperficies, partly by 
e tenacity of their ſlime, and partly by the preſſure of the 
moſphere. Concerning this part, which he calls the ſnails feet, 
- their undulation, fee Dr Liſter's Exercit. Anat. 1. ſect. x, 

37s | 1 | 

(e) The motive parts, and motion of caterpillars, are uſeful, 
ot only to their progreſſion and conveyance from place to place; 
t alſo to theif more certain, eaſy, and commodious gathering 
| | 11 


riefly in this place. One is their motion, which 


jr the caterpillar (e), or the multipedous (J), or 


yer their following ſcales; fo as that when each ſcale is drawn 
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of food: for having feet before and behind, they are not on 
enabled to go by a kind of ſteps made by their fore and hi 


to take ſo many ſhort ſteps. : 
* ris eſt; ſecus leonibus, etc. 


- © yerſla fletentium, atque erigentium. Adeoque illam como 
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any other way; or the parts miniſtering to it, parti 
cularly the ſpine (g), and the muſcles co- operatin 
with the ſpine, in ſuch as have bone, and the anny 
lar, and other muſcles, in ſuch as have none, all in 
comparably made for thoſe curious, and, I may f 
geometrical windings and turnings, undulations, a 
all the various motions to be met with in the reyti 
kind. 


parts; but alſo to climb up vegetables, and to reach from thy 
Þoughs and ſtalks for food at a diſtance; for which ſervices thi 
feet are very nicely made both before and behind. Behind, th 
have broad palms for ſticking to, and theſe beſet almoſt row 
with ſmall ſharp nails, to hold and graſp what they are up 
before, their feet are ſharp and hooked, to draw leaves, etc, t 
them, and to hold the fore-part of the body, whilſt the hind 
parts are brought up thereto, But nothing is more remark 
in theſe reptiles, than that theſe parts and motions are only te 
porary, and incomparably adapted only to their preſent ny 
pha-ſtate; whereas in their aurelia-ſtate, they have neither fe 
nor motion, only a little in their hinder-parts : and in then 
ture-ſtate, they have the parts and motion of a flying inſel 
made for flight. | 

(J It is a wonderful pretty mechaniſm, obſervable in the 
Ing of multipedes, as the juli, ſcolopendrae, that on each 
the body, every leg bath its motion, one very regularly folk 
ing the other fn one end of the body to the other, in ay 
not eaſy to be deſcribed in words; ſo that their legs in going, mapper 
a kind of undulation, and give the body a ſwifter progreſi 
than one would imagine it ſhould have, where ſo many feet: 


(g) © Vertebrarum apophyſes breviores ſunt, praecipue ju 
© caput, cujus propterea flexus in averſum, et latera, facilis ij 
—Incumbit his oſſibus ingens m 
£ culorum minutorum praeſidium, tum ſpinas tendinum exlil 
4 magno apparatu deducentium, tum vertebras potiſſimum in 


miram agilitatem, non tantum, (ut Ariſtot.) zr. euxaure; y lome 
Jod tig ooxov3uac, quoniam faciles ad lexum, et cartilagineas} defor 
e duxit vertebt as, ſed quia etiam multiplicia motus localis in 
* menta muſculos fabrefecit provida rerum parens natura, co attle 


* cuta fuit? Blaſ. Anat. Anim. p. T. c. 39, de Vipera e Veſlin (2) 
© That which is more remarkable in the vertebrae [of thel their 

© tle-ſnake, beſides the other curious artieulations], is, that theri⸗ 
round ball in the lower part of the upper vertebra, entel _ 
er to 


4 ſocket of the upper ꝓart of the lower vertebra, like as the! * 
; | / 01 


- 


7 
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Another thing that will deſerve our notice, is, the 
zoifon (4) that many of this tribe are ſtocked with. 
hich I the rather mention, becauſe ſome make it 
n objection againſt the divine ſuperintendence and 
rovidence, as being a thing ſo far from uſeful, they 
hink, that it is rather miſchievous and deſtructive of 
od's creatures. But the anſwer is eaſy, viz. that 
s to man, thoſe creatures are not without their great 
ſes, particularly in the cure of ſome (i) of the moſt 


of the os femoris doth the acetabulum of the os iſchii; by 
which contrivance, as alſo the articulation with one another, 
they ha ve that free motion of winding their bodies any way.“ 
Dr Tyſon's Anat. of the rattle-ſnake in Philoſoph. Tranſ. No. 
344 What is here obſerved of the vertebrae of this ſnake, is 
ommon to this whole genus of reptiles. | 

(5) My ingenious and learned friend, Dr Mead, examined with 
is microſcope, the texture of a viper's poiſon, and found there- 
n at firſt only © a parcel of ſmall ſalts nimbly floating in the li- 
quor; but in a ſhort time the appearance was changed, aud 
theſe ſaline particles were ſhot out into cryſtals, of an incredible 
tenuity and ſharpneſs, with ſomething like knots here and 
there, from which they ſeemed to proceed; ſo that the whole 
texture did in a manner repreſent a ſpider's web, though infi- 
nitely finer.” Mead of Poiſons, p. 9. 

As to the nature and operation of this poiſon, ſee the ſame 
»zenious author's hypotheſts, in his following pages. 

This poiſon of the viper lieth in a bag in the gums, at the 
wpper end of the teeth, It is ſeparated from the blood by a 
onglomerated gland, lying in the anterior lateral part of the os 
Entipitis, juſt behind the orbit of the eye: from which gland 
lieth a duct, that conveys the poiſon to the bags at the teeth. 

The teeth are tubulated, for the conveyance, or emiſſion of 
he poiſon into the wound the teeth make; but their hollowneſs 
doth not reach to the apex, or top of the tooth, (that being ſolid 
and ſharp, the better to pie rce); but it ends in a long flit below 
he point, out of which the poiſon is emitted. Theſe perfora- 
tions of the teeth, Galen ſaith, the mountebanks uſed to ſtop with 
ſome kind of paſte, before they ſuffered the vipers to bite them 
defore their ſpectators. Cuts of theſe parts, etc. may be ſeen in 
the laſt cited book of Dr Mead. Al Dr Tyſon's Anat. of the 
Rattle-Snake, in. Phil. Tranſ. No. 144. Fs 

(i) That vipers have their great uſes in phyſic, is manifeſt from 
their bearing a great ſhare in ſome of our beſt antidotes, ſuch as 
theriaca ys a tart and others; alſo in the cure of the elephan- 
tlaſs, and other the like ſtubborn maladies, for which I ſhall re- 
fer to the medical writers. But there is ſo ſingular a caſe in the 
curious collection of Dr * Wormius, related from Kircher, 
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Ct 
ſtubborn diſeaſes; however, if they were not, ther, 
would be no injuſtice for God to make a ſet of ſug 5 
noxious creatures, as rods and ſcourges, to execurlil 
the divine chaſtiſements upon ungrateful and fnfy 
men. And J am apt to think that the nations which 
know not God, are the moſt annoyed with tha“ f 
noxious reptiles, and other pernicious creatures, Ay 
to the animals themſelves, their poiſon is, no doubt han 

ef ſome great and ſpecial uſe to themſelves, ſerving telt 
to the more eaſy conqueſt, and ſure capture of thei uh 
prey, which might otherwiſe be too reſty and ſtrong, der 
and if once eſcaped, would hardly be again recovered... 


by reaſon of their ſwifter motion, and the help d 
their legs; beſides all which, this their poiſon my 


that I ſhall entertain the reader with it. Near the village of Saf 
about eight miles from the city Braceiano in Italy, ſaith hg 
« Specus ſew caverna, vulgo La Grotta dei Serpi, duorum hom 
© num capax, fiſtnlofts quibuſdam foraminibus in formam cribji 
* perforata cernitur, ex quibus ingens quaedam, principio veris 
diverſiculorum ſerpentum, nulla tamen, ut 'dicitur, ſingular 
© veneni qualitate imbutorum progenies quotannis pullulare ſolet 
In bac ſpelunca elephantiacos, leproſos, paralyticos, arthriticos 
* podagricos, etc. nudos exponere ſolent, qui mox halituum ſub- 
© terranecrum calore inſudorem reſoluti, ſerpentum propullulant; 
um, totum corpus infii mi implieantium, ſuctu linctuque ita om! 
* vitioſo virulentoque humore privare dicuntur, ut repetito hot 
© per aliquod tempus medicamento, tandem pei fectae ſanitati r 
4 ſtituantur.“ This cave Kircher viſited himſelf, found it warn 
and every way agreeable to the deſcription he had of it; he fy 
their holes, heard a murmuring hiſling noiſe in them; but a 
though he miſſed ſeeing the ſerpents, it being not the ſeaſon al 
their creeping out, yet he ſaw great numbers of their exuviae, of 
floughs, and an elm growing bard by laden with them. 

The diſcovery of this cave was by the cure of a leper goin 
from Rome to ſome baths near this place; who loſing his way, 
and being benighted, happened upon this cave; and finding i 
very warm, pulled off his clothes, and being weary and fleeyy, 
had the good fortune not to feel the ſerpents about bim till they 
Had wrought his eure. Vide Muſcum Worm. |. 3. e. 9. 

The before eommended Dr Mead thinks our phyſicians deal tos 
cautiouſly and ſparingly, in their-preſcribing only fmall quantr 
ties of viper's fleſh, etc. in the elephantiaſis, and ſtubborn lepio- 
fries : but he recommended rather the gelly or broth of vipers; ot 
as the ancient manner was, to boil vipers and eat them hit 
fiſh ; or at leaſt to drink wine, in which they have been long it 
fuſed. Vide Mead, nbi ſupra, p. 34+ | 
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probably be of very great uſe to the digeſtion of their 
food. b 
And as to the innocuous part of the reptile · kind, 
they as well deſerve our notice for their har mleſſneſs, 


. che others did for their poiſon. For as thoſe are 


endowed with poiſon, becauſe they are predacious; 
ſo theſe need it not, becauſe their food is near at 
hand, and may be obtained without ſtrife and con- 
teſt, the next earth (&) affording food to ſuch as can 
terebrate, and make way into it by their vermicular 
aculty;z and the next vegetable being food to others 
that can climb and reach (/), or but crawl to it. 


CHAP. 11. 


RY Cf the TNHABITANTS of the WATERS 


HAVE now gone through that part of the ani- 
mal world, which I propoſed to ſurvey, the ani- 
mals inhabiting the land. 8 
As to the other part of the terraqueous globe, the 
vaters, and the inhabitants thereof, not having time 
o finiſh what I have begun on that large ſubject, I 
all be forced to quit it for the preſent, although 
ve have there as ample and glorious a ſcene of the 
finite Creator's power and art, as hath been already 
et forth on the dry land. For the waters themſelves 


0 That earth-worms live upon earth, is manifeſt from the 
Ittle curled heaps of their dung ejected out of their holes. But 
n Phil. Tranſ. No. 291. I have ſaid, it is in all probability earth 
ace of rotred roots and plants, and ſuch like nutritive things, 
ot pure earth. And there is farther reaſon for it, becauſe worms 
ill drag the leaves of trees into their holes. j 
{/) Snails might be in danger of wanting food, if they were to 
ve only upon ſuch tender plants as are near the ground, within 
heir reach only; to impower them therefore to extend their 
Jurſaits farther, they are enabled, by the means mentioned in 
"F< (d), p. 373. to ſtick unto, and creep up walls and vegetables 
BS tÞcir pleaſure. 
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are an admirable work of God (a), and of infinite pl 
uſe (5) to that part of the globe already ſurveyed; if of 
and the prodigious variety (e), and multitudes d th 
curious and wonderful things obſervable in its inha. WM by 


bitants of all ſorts, are an inexhauſtible ſcene of th fc 


Creator's wiſdom and power. The vaſt bulk ch 
ſome (d), and prodigious minuteneſs of others (+), el: 
together with the incomparable contrivance and ſtruc. 

ture of the bodies of all (F); the proviſions and ſup * 


| reſl 

(a) Beſides their abſolute neceſſity and great uſe to the world, 0 
there are ſeveral topics, from whence the waters may be demon oh 
ſtrated to be God's work; as the creating ſo vaſt a part of on bo 


globe; the placing it commodiouſly therein, and giving it bound; * 
the methods of keeping it ſweet and clean, by its ſaltneſs, by 
the tides and agitations by the winds; the making the water 
uſeful to the vegetation of plants, and for food to animals, by 
the noble methods of ſweetening them; and many others thing 
beſides, which are inſiſted on in that part of my ſurvey, 


(5) Pliny having named divers mirabilia aquarum, to ſkey | 
their power; then proceeds to their uſes, viz. Eaedem cades "NY 
© tes omnium terra nacentium cauſa fiunt, prorſus mirabili nau- fy 
ra, ſiquis velit reputare, ut fruges gignantur, arbores frutice . « 
© que vivant, in coelum migrare aquas, animamque etiam he "0 
bis vitalem inde deferre, juſta confeſſione, omnes terrae quoaril « n 
< vires aquarum eſſe beneficii. Quapropter ante omnia ipſaruni ; 5 
© potentiae exempla ponemus : cunctas enim quis mortalium en fu. 
© merare queat?” And then he goes on with an enumeration of .. 9 
ſome waters famed for being medicinal, or ſome other unuſuMif be 

uality. Plin. I. 31. c. 1, and 2. | * 
(c) Pliny reckons 176 kinds in the waters, whoſe names m ind 
be met with in his I. 32, c. 11. but he is ſhort in his . bam 
count. verit 

(4) Pliny, I. 9. c. 3. faith, that in the Indian ſea there are 0 
lenae quaternum jugerum, (i. e. 960 feet) priſtes 200 cubitorun by 1 
(i. e. 300 feet)“ And |. 32. c. 1. he mentions whales 600 fo eſſe 
long, and 360 broad, that came into a river of Arabia. If th apt 

reader hath a mind, he may fee his reaſon why the largeſt a gat. 
mals are bred in the fea, l. 9. c. 2. | | 3 
(e) As the largeſt, ſo the moſt minute animals are bred in , hath 
waters, as thoſe in pepper-water ; and ſuch as make the gte livin 
ſcum on the waters, or make them ſeem as if green, and mai) (k 
others. See book iv. chap. 11. note (, p. 196. and note ( p 
197. - , 
N (5 It might be here ſhewn, that the bodies of all the ſeven — 
inhabitants of the waters, are the beſt contrived and ſuited to thi prey 
place and buſineſs in the waters, which is proper for them; th che 


particularly their * are clothed and guarded, in the beſt mat 


f 
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plies of food afforded to ſuch an innumerable company 
| i of caters, and that in an element, unlikely, one would 
x think, to afford any great ſtore of ſupplies (g); the 


. buſineſs of refpiration performed in a way fo different 


MM from, but equivalent to what is in land-animals (5); 
of the adjuſtment of the organs or viſion (i), to that 
element in which the animal liveth; the poiſe (k), 


: ner, with ſcales, or ſhells, ete. ſuitable to. the place they are to 
reſide in, the dangers they may be there expoſed. ynta, and the 

motion and buſineſs they are there to perform : that the centre of 
d gravity, of great baton in that fluid element, is always 
placed in the fitteſt part of the body: that the ſhape of their bo- 
dies, eſpecially the more ſwift, is. the moſt cemmodious far mas 
king way through the waters, and moſt agreeable to geometrical 
rules; and many other matters beſides would deſerve a place 
here, were they not too long for notes, and that I ſhall anticipate 
what ſhall be more proper for another place, and more accurately 
treated of there, | | 

See before, book iv. chap. 11. - 

) Galen was aware of the reſpiration of fiſhes by their bran- 
chiae. For having ſaid, that fiſhes have no occaſion of a voice, 
neither reſpire through the mouth, as land-animals do, he faith, 
sed earum, quas branchias nuncupamus, conſtructio, ipſis vice 
erg © pulmonis eſt, Cum enim crebris ac tenuibus foraminibus ſint 
"OE © dranchiae hae interceptae, aeri quidem et vapor! pervyits, ſubti- 
VR © lioribus tamen quam pro mole aquae ; hanc quidem extra repel- 
VR * lunt, illa autem prompte intromittunt.* Galen. de uſu Part J. 6. 


he ſaith Ariſtotle was of a different opinion. Plin. I. 9. c. 7. 
and ſo Ariſtotle ſeems to be in his hiſtory of animals, I. 8. c. 2. 
and in other places. And T may add our famous Dr Need- 
ham. See his De Form. Fott. cap. 6. and Anſwer to Se- 
verinus. 

(i A protuberant eye would have been inconvenient for fiſhes, 
by hindering their motion in ſo denſe a medium as water is; or 
elſe their bruſhing through ſo thick a medium would have been 
[ apt to wear, and prejudice their eyes; therefore their cornea is 
"RE fat. To make amends for which, as alſo for the refraction of 
water, different from that of the air, the wife Contriver of the eye 
hath made the chryſtalline ſpherical in fiſhes, which in animals, 
living in the air, is lenticular, and more flat. | 

(% As I have ſhewed before, that the bodies of birds are nice» 
ly poiſed to ſwim in the air, ſo are thoſe of fiſhes for the water, 
every part of the body being duly balanced, and the centre of 
gravity, as I ſaid in note ( f), p. 378. accurately fixed. And to 
prevent yacillation, ſome of the fins ſerve, particularly thoſe of 
the belly; as Borelli prayed, by cutting off the beily-fins, which 


e 9. So alſo Pliny held, that fiſhes reſpired by their gills, but 
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the ſupport (/), the motion of the body (m), forward it" 
with great ſwiftneſs, and upwards and downward WW 
with great readineſs and agility, and all without fee 
and hands, and ten thouſand things beſides; al 
| theſe things, I ſay, do lay before us ſo various, ot 
glorious, and withal ſo inexhauſtible a ſcene of the 
divine power, wiſdom,” and goodneſs, that it wou 
be in vain to engage myſelf in ſo large a province, 
without allotting as much time and pains to it, 2 
the preceding ſurvey hath coſt me. Paſſing by there. 
fore that part of our globe, I ſhall only ſay ſomewhat 4 
very briefly concerning the inſenſitive creatures, parti. 
cularly thoſe of the vegetable kingdom, and ſo con. 
clude this ſurvey. _ 


BOSOr x. 1 


Of VEGETABLES. = 7 


branch of the creation, exhibits to us ſuch 
an ample ſcene of the Creator's contri: 
vance, curioſity, and art, that I much rather chuſe to 
ſhew what might be ſaid, than engage too far in par 


T HE vegetable kingdom, although an inferior e. 


cauſe the fiſh to reel to the right and left hand, and rendered 
it unable to ſtand ſteadily in an upright poſture. N 

) To enable the fiſh to abide at the t op, or bottom, or any 
other part of the waters, the air-bladder is given to moſt fiſhes 
which, as it is more full or empty, makes the body more or leſi 
buoyant. 

(n) The tail is the grand inſtrument of the motion of the body; 
not the fins, as ſome imagine. For which reaſon, filhes are 
more muſculovs and ſtrong in that part, than in all the reſt of 
their body, according as it is in the motive parts of all animals 
in the pectoral muſcles of birds, the thighs of man, etc. 

If the reader hath a mind to ſee the admirable method, how 
filhes row themſelves by their tail, and other curioſities relating 
to their ſwimming ; I ſhall refer him to Borelli de Mot. Animal. 
par. I. cap. 23. particularly to prop. 21% 


— 
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ticulars. I might infift upon the great variety there 
is, both of trees and plants provided for all ages, and 
for every uſe and occaſion of the world (a); fome 
or building, for tools and utenſils of every kind ; 
ome hard, ſome ſoft ; fome tough and ſtrong, ſame 
vrittle; ſome long and tall, fome ſhort and low; 
ſome thick and large, ſome ſmall and ſlender; ſome: 


, or phyſic (5), ſome for food, ſome for pleaſure; yea, 
e moſt abject ſhrubs (c), and the very buſhes and 


(a) The fifth. book of Theophraſtus's Hiſtory of plants may 
de here conſulted ; where he gives ample inſtances af the vari- 
ws conſtitutions and uſes of trees, in various works, etc. See 
Iſo. before, book iv. chap. 13. note (a), p. 232 

(b) Inviſis quoque herbis inſeruit [natura] remedia : quippe. 
cum medicinas dederit etiam aculeatis in quibus ipſis provi- 
dentiam naturae ſatis admirari amplectique non eſt. Inde 
excogitavit * aſpectu hiſpidas, tactu truces, ut tantum 
non vocem ipſius fingentis illas, rationemque reddentis exau- 
dire videamur, ne ſe depaſcat avida quadrupes, ne procaces ma- 
nus rapiant, ne neglecta veſtigia obterant, ne inſidens ales in- 
fringat: his muniendo aculeis, teliſque armando, remediis ut 
tuta ac ſalva ſint. Ita hoc quoque quod in iis odimus, hominum 
cauſa excogitatum.“ Plin. Nat. Hiſt. I. 22. c- 6. | 

Are ſome of the ſpecies of nature noxious? They are alſo 
uſeful —Doth a nettle ſting? It is to ſecure ſo good a medi- 

cine from the rapes of children and cattle. Doth the bramble 
cumber a garden? It makes the better hedge; where if it 

chanceth to prick. the owner, it will tear the thief” Grew's 
oſmolog. lib. 3. cap. 2. ſet. 47 | 
(e) That the moſt abje& vegetables, etc. have their uſe, and 
e beneficial to the world, may, in ſome: meafure, appear from. 
ie uſe the northern people put.rotten wood, etc. unto. Satis 
ingenioſum modum habent pepuji ſeptentrianales in nemoribus. 
nocturno tempore pertranſcuntes, imo et diurno, quando in re- 
motioribus aquilonis. partibus aate et poſt ſolſtitium byemale. 
5 eontinuae notes habentur. Quique his remediis indigent, cor- 
is i tices quercinos inquirunt putres, eoſque collocant certa inter- 
ſutio itineris inſtituti, ut eorum ſplendare, quo voluerint, per- 
ficiant iter. Nec ſolum hoc praeſtat cortex, ſed et truncus pu- 
"Ayes ac ' fungus rple agaricus appellatus,* etc. Ol. Mag. 

tt, I. 2. c. 16. | 

To this we may add thiſtles in making glaſs, whoſe aſhes, Dr 

erret ſaith, are the beſt, viz the aſhes of the common-way 
iſtle, though all thiſtles ſerve to this purpoſe. Next to thiſſles 

e hope.ſtrings, cut after the flowers are gathered. Plants that 

e thorny and prickly, ſeem to afford the beſt and malt falt. 

erret's Obſervations. on Anton. Ner. p. 265. | 
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brambles themſelves, the huſbandman can teſtiſy the al 
ule of. 1 111 de 

1 might alſo ſurvey here the curious anatomy and th 
ſtructure of their bodies (d), and ſhew the admirable 
proviſion made for the conveyance of the lymphatic 
and eſſential juices, for communicating the air, a; Ml ff 
neceflary to vegetable, as animal life (e): I might 


Gr 

. . - Quid majora ſequar? Saliees, humileſque geniſtae, | 1 
Aut illae pecori frondem, aut paſtoribus umbram thi 
Sufficiunt, ſepemque ſatis, et pabula meſli. _ | ſal 

. ; Virg. Georg. I. 2. ver. 434. fur 
(ad) Dr Beal, who was very curious, and tried many experi. feat 


ments upon vegetables, gives ſome good reaſons to imagine, that 
there is a direct communication between the parts of the tree and 
the fruit, ſo that the ſame fibres which conſtitute the root, trunk, 
and boughs, are extended into the very fruit. And in old horn- 
beans, I have obſerved ſomething very like this: in many of 
which, there are divers great and ſmall ribs, almoſt like ivy, 
only united to the body, running from the root up along the 
outſide of the body, and terminating in one ſingle, or a fey 


boughs : which bongh or boughs ſpread again into branches, ht 
leaves, and fruit. See what Dr Beal hath in Lowth. Abridgm. rity 
vol. 2. p. 710. 5 x0 
Blut as to the particular canals, and other parts relating to the of 
anatomy of vegetables, it is too long a ſubject for this place, an 
and therefore I ſhall refer to Seign. Malpighi's and Dr Grew's WW 4 
labours in this kin. | h ; "WE 
(e) * Tanta eſt reſpirationis neceſſitas, et uſus, ut natura nM « 4, 
© fingulis viventium ordinibus varia, ſed analoga, paraverit in . ro 
ſt rumenta, quae pulmones vocamus' [and ſo he goes on with we 
obſerving the apparatus made in the various genera of animals WI ..1,, 
and then faith}, In plantis vero, quae infimum animalium 2-8 ,. , 
* tingunt ordinem, tantam trachearum copiam et productionem .14; 
© extare par eſt, ut his minimae vegetantium partes praeter cot: Gem 
« ticem irrigentur —Plantae igitur, ut conjectari fas eſt, cum (int T. 
viventia, viſceribus infixa te rrae, ab hac, ſeu potius ab aqua by tl 
met acre, commixtis et percolatis a terra, reſpirationis ſuae mW”... . 
© teriam recipiunt, ipſarumque tracheae ab halitu terrae, er and 
* tremas radices ſubingreſſo, replentur,” Malpig. Op. Anat. Plant (g 
I. | as | rev 
Theſe tracheae, or air. veſſels, are viſible, and appear very qe 2 
pretty in the leaf of ſcabious, or the vine, by pulling aſundet fowe 
ſome of its principal ribs, or great fibres; between which, may e. 10 
be ſeen the ſpiral air-veſfels, like threads of cobweb a little url 1; 
coiled ; a figure whereof, Dr Grew hath given us in his Anat. palen 
Plant. Fig. 51, 52. it eo; 
As to the curious coiling, and other things relating to th . 00 


ſtructure of thoſe air-veſſels, I refer to Malpighi, p. 14. and D 
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alſo ſpeak of, even the very covering they are provi- 
ded with, becauſe it is a curious work in reality, al- 
though leſs ſo in appearance; and much more there- 
fore might I ſurvey the neat variety and texture of 
their leaves (7), the admirable finery, gaiety, and 
ſtagrancy of their flowers (g). I might alſo inquire 


Grew, ib. I. 3. c. 3. ſect. 16. etc. and l. 4. c. 4. ſect. 19. of Mr 


Ray, from them ſuceinctly. Hiſt. Plant. I. 1. c. 4. 


(F) Concerning the leaves, I ſhall note only two or three 
things: 1. As to the fibres of the leaf, they ſtand not in the 
ſtalk, in an even line, but always in an angular, or circular po- 
ſure, and their vaſcular fibres or threads are 3, s, or 7. The 
reaſon of their poſition thus is for the more ere& growth and 
greater ſtrength of the leaf, as alſo for the ſecurity of its ſap. 
Of all which, ſee Dr Grew, |. 1. c. 4 ſect. 8. etc. and |. 4. par. 1. 
c. 3. alſo tab. 4. fig: 2, to 11. Another obſervable in the fibres 
of the leaf, is their orderly poſition, ſo as to take in an eighth 


part of a circle, as in mallows; in ſome a tenth, but in moſt 


a twelfth, as in holy-oak; or a ſixth, as in ſy ringa. Id. ib. tab. 
46, 47- | 
2. The art in folding up the leaves before their eruption of 
their gems, etc. is incomparable, both for its elegancy and ſecu- 
rity, viz. © In taking up, ſo as their forms will bear, the leaft 
room; and in being - ſo conveniently couched as to be capable 
© of receiving proteCtien from other parts, or of giving it to one 
© another, e. g- firſt, there is the bow-lap, where the leaves are 
' all laid ſomewhat convexly one over another, but not plaited 
but where the leaves are not ſo thick ſet, as to ſtand in 
the bow lap, there we have the plicature, or the flat-Jap; as in 
' roſe trees,” etc. And ſo that curious obſerver goes on ſhewing 
the various foldings, to which he gives the names of the dupli- 
cature, multiplicature, the fore-rowl, back-rowl, and tre-rowl, 
or treble-rowl, Grew. ib. I. 1. c. 4. ſe. 14. etc. To theſe he 
adds ſome others, I. 4 p. 1. c. 1. ſe. 9. Conſult alſo Malpig. de 
Gemmis, p. 22, etc. | 0 : 
To theſe curious foldings, we may add another noble guard 
by the interpoſition of films, etc. of which Dr Grew faith, there 
are about ſix ways, viz. leaves, ſurfoils, interfoils, ſtalk, hoods, 


and mantlings. Grew, ib. and tab. 41, 42. Malpig. ib. | 
(e) In the flower may be conſidered the empalement, as Dr 


Grew, the calix, or perianthium, as Mr Ray and others, call it, 
deſigned to be a ſecurity, and bands to the other parts of the 
flower, Floris velut baſis et fulcimentum eſt.“ Ray Hiſt. I. 1. 
Cc 10, Flowers, whoſe petala are ſtrong, as tulips, have no ca- 


ll. Carnations, whoſe petala are long and ſlender, have an em- 


palement of one piece: and others, ſuch as the knap-weeds, have 
it conſiſting of ſeveral pieces, and in divers rounds, and all with 
2 counter-changeable reſpet to each other, for the greater 
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into the wonderful generation and make of the 
ſeed (5), and the great uſefulneſs of their fruit: ! 
might ſhew that the radiments and lineaments of 
the parent · vegetable, though never fo large and ſpa. iſ 
cious, is locked up in the little compaſs of their fruit i. 
or feed, though ſome of theſe ſeeds are ſcarce viſible . 
to the naked eye (i). And foraſmuch as the perpetyi. Ws:i 


ſtrength and ſecurity of themſelves, and the petala, etc. they 'l 


include. | 
The next is the foliation, as Dr Grew, the petala, or folia, 2 we 
Mr Ray, and others. In theſe not only the admirable beanty, f 


and lvxuriant colours are obſervable, but alſo their curious fold. 
ings in the calix, before their expanſion. Of which Dr Gres P 


hath theſe varieties, viz, the cloſe-couch, as in roſes; the con- * 
cave: couch, as in blattaria flore albo; the ſingle-plait, as in peſt Wil, 
bloſſoms; the double-plait, as in blue-bottles, etc.3 the couch and 8 


plait together, as in marigolds, ete.; the rowl, as in ladies-bower; 
the ſpire, as in mallows; and laſtly, the plait and ſpire together, p 
as in convolvulus doronici folio, Lib. 1. cap. 5. ſect. 6. and P 8 
tab. 54. | 

As to the ſtamina with their apices, and the ſtylus, called the md 
attire, by Dr Frew, they are admirable, whether we conſider ud 


their colours, or make, eſpecially their uſe, if it be as Dr Grey, T 5 
Mr Ray, and others imagine, - as a male ſperm, to im. ? , 
pregnate and fructify 25 ſeed. hich opinion is corroborated 8 
3 the ingenious obſeryations of Mr Samuel Morland, in Phil, ; 


'Tranſ. No. 287. * 

« Reliqua » alimentique gratia genuit C natura] ideoque ſe 
e cula annoſque tribuit iis. Flores vero odoreſque in diem gig 
„nit: magna, ut palam eſt, admonitione hominum, quae ſpec 
< tatifſime floreant, celerrime marceſere.“ Plin. Nat. Hiſt. I. 2. 
C. I. | 

(J As to the curious and gradual proceſs of nature in the for- 
mation of the ſeed or fruit of vegetables, cuts being neceſſary, 
I ſhall refer to Dr Grew, p. 45. and 209. and Malpig. p. 57. 

(9) Vetus eſt 1 dogma, plantarum ſemina ova eſſe, 
ab iiſdem decidua—Ineſt in . vel ſemine] velut in cicte 
* trice,- non ſola viventis carina, ſed cum minimo trunco aſlut- 
« gentes partes, gemma ſcilicet, et inſignis radicis canas, ett, 
Malp. ib. p. 81. Vide plura in tract. de Sem. veg. p. 14: et pal 
ſim. | 1 
In Malpighi's life, a debate may be ſeen between him ard 
Seig. Triumphetti, the provoſt of the garden at Rome, whether 
the whole plant be actually in the ſeed. The affirmative is mait- 
tained by Malpighi, with cogent arguments ; among which, thi 
is one: Non pracoccupata mente, oculis microſcopio armatis 
luſtret quaeſo phaſeolorum ſeminalem plantulam nondum ſatan 


gentle 
" tes ĩ 


| vulg 
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ty and ſafety of the ſpecies depends upon the ſafety 
of the ſeed and fruit in a great meaſure, I might there» 


in qua folia ſtabilia, haecque ampla evidenter obſeryabit; in ea · 
„dem pariter gemmam, nodos, ſeu implant ationes varias foliorum 
ut caulis deprehendet. Caulem inſignem fibris ligneis, et utri- 
e culorum ſcriebus conſtantem conſpicue attinget.“ And whereas 
li. eig. Triumphetti had objected, that Vegetatione, metamor- 
« phoſi, inedia plantas in alias degenerare, ut exemplo plurium 
( [eonſtat] praecipue tritici in lolium, et lolii in triticum verſi. 
in anſwer to this, which is one of the ſtrongeſt arguments againſt 
Malpighi's aſſertiou, Malpighi replies, Nondum certum eſt de 
by © integritate, et ſucceſſu experimenti, nam facienti mihi, et ami- 
„cis, tritici metamorphoſis non ceſſit. Admiſſa tamen metamor- 
t phoſi, quoniam haec neglecta cultura, aut vitio ſoli, aut aeris 
( contingit ideo ex morboſo et monſtruoſo affectu non licet 
g inferre permanentem ſtatum a natura intentum. Obſeryo plan- 
md Tf ſylveſtres cultura varias reddi“ etc. Ihave more largely ta- 
ken notice of Malpighi's anſwer, becauſe he herein ſhews his opi- 
x nion about the tranſmutation of vegetables. Vide Malpig. Vit. 
67. 
ad 35 Mr Lewenhoeck, after his nice obſervations of an orange- 
kernel, which he made to germinate in his pocket, etc. con- 
cludes, * Thus we ſee, how ſmall a particle, no bigger than a 
' coarſe ſand, (as the plant is repreſented), is increaſed, etc. A 
' plain demonſtration, that the plant, and all belonging to it, 
was actually in the ſeed, in the young plant, its body, root,“ 
etc. Philo. Tranſ. Ne. 287. See alſo Raii Cat. Cant. in Acer 
maj. from Dr Highmore. But in all the ſeeds which 1 have 
viewed, except the maple, the plant appears the plaineſt to the 
naked eye, and alſo very elegant, in the nux vomica. | 

Natura non obſer vat magnitudinis proportionem inter ſemina 
et plantas ab iiſdem ortas, ita ut majus ſemen majorem ſemper 
producat plantam, minus minorem Sunt enim in genere here 
' barum non pauca, quarum ſemina arborum nonnullarum ſemini- 
' bus non dico acqualia ſunt, ſed multo majora. Sic, v. g. ſemi- 

na fabae, etc. ſemina ulmi, etc. multis vicibus magnitudine 
ſuperant.“ Raii, ubi ſupra, l. r. c. 13. 

* Filicem * capillares herbas ſemine carere vete res 
' plerique———prodidere ; quos etiam ſecuti ſunt e recentioribus 
'nonnulli, Dodonaeus, etc. Alii e contra, Bauhinus, etc. Fi- 
' lices et congeneres ſpermatophoras eſſe contendunt; partim 

quia hiſtoria creationis.? Gen. ii. 12. etc.—hanc ſententiam ves 
 riſimam efſe——autopſia convincit.“ Fredericus Caeſius, he 
ſaith, was the firſt that diſcovered theſe ſeeds with the help of a 
microſeope. And ſince him, Mr W. C. hath more critically ob- 
ſer ved them. Among other things obſerved by that ingenious 
gentleman, are theſe, ©* Pixidulae ſeu capſulae ſemina continen- 
tes in pleriſque hoc genus plantis perquam exili granulo arenae 
vulgaris einereae plus duplo minores ſunt; imo in nonnullis ſfe> 
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fore take notice of the peculiar care the great God of ted 
nature hath taken for the conſervation and ſafety here. ub 
of: as particularly in ſuch as dare to ſhew their heady ver 
all the year, how ſecurely their flower, ſeed, or fruit ng 
is locked up all the winter, together with their leave con 
and branches, in their gems (k), and well fenced le 
and covered there with neat and cloſe tunics. And up { 
for ſuch as dare not ſo to expoſe themſelves, with what ut 
ſafety they are preſerved under the coverture of the 

earth, in their root (/), ſeed (m), or fruit, till invi. rot 


© ciebus vix tertiam quartamve arenulae partem magnitudine ac. 
quant, veſicularum qua rundam annulis aut faſciolis vermitormi. 
bus obvolutarum ſpeciem exhibentes. Nonnullae ex his veſcu- 
© lis 100 circiter ſemina continere deprehendebantur adco exi 
mia parvitate ut nudo oculo prorſus eſſent inviſibilia, nec n 
© f microſcopii interventu detegi poſſent . Oſmunda regaliz 


quae aliis omnibus filicis ſpeciebus mole antecellit—vaſcul 10 
2 f-minalic obtinet aeque cum reliquis congeneribus magnitudini dul 
© —— quorum immenſa et viſum fugiens parvitas cum magnity u 
* dine plantae collatz—adeo nullam gerere proportionem in ver . ter 
© etur, ut tantam plantam e tantillo emine produci attentum ob, er 
* ſervatorem merito in admirationem rapiat.“ Ray, ibid. l. 3 er. 
p. 132. This W. C. was Mr Will. Cole, as be owneth in a let To 
ter I have now in my hands of his to Mr Ray, Oct. 18. 1684. n 
( + Vegetantium genus, ut debitam . ga ſortiatur . rei 
© ct ſuse mortalitatis jaQturam ſueceſſi va proſis eductione reparet Wl, aua 
E ſtatis temporibus novas promit partes, ut tandem emergente 17 
uteri, recentes edant ſoboles. Emanantes igitur a caule, car «pro. 
dice, ramis, et radicibus novellae hujuſmodi partes, non illic 00 
© laxatae extenduntur, ſed compendio quodam coagmentatae in tor 
© tra folii axillam cubantes, non parum ſubſiſtunt, gemmae appel tindi 
« lagtur,” etc. And then that great man goes on to ſhew the a0 et p 
mirable various methods of nature, in repoſiting, in that little, ile 
compals, ſo large a part of a tree or plant, the curious ſtructur . ale 
of the gems, the adwirable guard afforded them, and the leaves 0 
flowers and ſeed contained in them, etc. Of which having taken. 
notice before, I paſs over it now, and only refer to our autho 0 
Malpighi, 2 Dr Grew, in the places cited in note (e), 382. aid rand 1 
ote . * Wain 
n 75 87 4# wha and a great many more, probably of the f: : the 
| greater number of perennial roots of herbs, as arum, rape crov ber ; - 
foot, etc. it is very obſervable, that their root is annually Had e 
newed, or repaired out of the trunk or ſtalk of itſelf; that is ole... 
ſay, the baſis of the ſtalk continually and by inſenſible degrees by Ge 
deſcending below the ſurface of the earth, and hiding itſelf there day ; 


in, is thus both in nature, place, and office, changed into a tive 
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ed out by the kindly warmth of the ſpring !- And 
Mn the whole vegetable race is thus called out, it is 
very pretty to obſerve the methods of nature in guard- 
ting thoſe inſenſitive creatures againſt harms and in- 
a conveniencies, by making ſome, for inſtance, to 
die down proſtrate, and others, to cloſe themſelves 
(Wu (2) upon the touch of animals, and the moſt io 
aut up their flowers, their down (o), or other their 


. boot 30 in brown- wort, the baſis of the ſtalk ſinking down by 
degrees, till it lies under ground, becomes the upper part of the 
root : and continuing ſtill to ſink, the next year becomes the low- 

„part: and the next after that, rots away; a new edition being 

"BY fill yearly made out of the ſtalk, as the elder parts yearly rot a- 

way. Grew, ib. I. 2. p. 59- ubi plura vid. : 

n How ſafe and agreeable a conſervatory the earth is to ve- 
getables, more than any other, is manifeſt from their rotting, 
drying, or being rendered infecund in the waters. or the air; but 
in the earth, their vigour is long preſerved. Thus of ſees par- 
ticularly, Mr Ray thinks, ſome may probably retain their fecun- 
dity for ten years, and others loſe it in hve; but, faith he, In 
( terrae gremio latitantia, quamvis tot caloris, frigoris, humoris 
et ſiccitatis varietatibns ibidem obnoxia, diutius tamen, ut puto, 
( fertilitatem ſuam tuentur quam ab hominibus diligentiſſime cu- 
ſtodita; nam et ego et ali; ante me multi obſervarunt ſinapeos 
(vim magram enatam in aggeribus foſſarum recens factis inque 


reis gramineis effoſſis, ubi poſt hominum memoriam nulla un- 
0 * ſi napeos ſeges ſuccreverat. Quam tamen non ſponte ortam 
ſuſpicor, ſed e ſeminibns in terra per tot annos reſiduis etiam 


( prolificis.” Ray, Hiſt. Pl. I. 1. c. 13. 

1% © Plantae nonnullae aeſcbynomenae veteribus dictae, recen - 
 tioribus vivae, et ſenſitivae, et mimoſae, haud obſcura ſenſus 
(indicia produnt; ſiquidem folia earum manu aut baculo tacta, 
' et paululum com preſſa, pleno etiam meridie, ſplendente ſole, 
( llico ſe contrahunt ; in nonnuliis etiam ſpeciebus cauliculi te- 
' neriores concidunt et velut marceſcunt; quod idem ab aere fri- 
' gidiore admiſſo patiuntur.” Ray, Hiſt. Pl. T. 1. I. 18. Appe 
ft. 2. c. 2. p. 978. £ 

(o) I have obſerved that many, if not moſt vegetables, do ex- 
pand their flowers, down, etc. in warm, ſan-ſhiny weather, and 
gain cloſe them towards evening, or in rain, etc. eſpecially 
at the beginning of flowering, when the ſeed is young and ten- 
der; as is manifeſt in the down of dandelion, and other downs; 
ind eminent ly in the flowers of pin-pernel ; the opening and 
ſhutting of which, are the countryman's weather wiſer; where- 
dy Gerard ſaith, he foretelleth what weather ſhall follow the next 
dy; for, faith he, If the 2 be cloſe ſhut up, it betoken- 
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ther care, to fall directly down into the ground. 


- © pous kind — have long numerous feathers, by which they are 


The doing of which is effected by a white ſturdy cover, of 
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like guard, upon the cloſe and cool of the evening, by 
means of rain, or other matters that may be prejudi. 
cial to the tender feed. 

And now to theſe conſiderations relating to the 
ſeed, 1 might add the various ways of nature in dif. 
ſipating and ſowing it, ſome being, for this end, 
winged with light down, or wings, to be conveyed 
about by the winds; others being laid in elaſtic, 
ſpringy caſes, that when they burſt and crack, dart 
their ſeed at convenient diſtances, performing there. 


by the part of a good huſbandman (p) ; others by 


eth rain and foul weather; contrariwiſe, if they be ſpread + 
broad, fair weather, Ger. Herb. b. 2. c. 183. 

Eſt et alia [arbor in Tylis] ſimilis, folioſior tamen, roſeique 

* flor is; quem noctu comprimens, aperire incipit ſolis exorty, 
| : meridie expandit. Incolae dormire eam dicunt.” Plin. Nat. Hiſt, 
12. c. II. 

(p) © So ſoon as the ſeed is ripe, nature taketh ſeveral me- 
© thods for its being duly ſown; not only in the opening of the 
© uterus, but alſo in the make of the ſeed itſelf. For, firſt, the 
e ſeeds of many plants, which affect a peculiar ſoil or ſeat, as of 
* arum, poppy, etc. are heavy and ſmall enough, without * 

But i 
* they are ſo large and light, as te be expoſed to the wind, they 
are often furniſhed with one or more hooks, to ſtay them from 
e ſtraying too far from their proper place. So the ſeeds of 
© avens have one ſingle hook; thoſe of agrimony and gooſe. 

graſs, many; both the former loving a warm bank; the lat- 
© ter, an hedge for its ſupport. On the contrary, many ſeed 
«© are furniſhed with wings or feathers; partly with the help of 
© the wind to carry them, when ripe, from off the plant, as of 
© aſh, et and partly to enable them to make their flight more 
© or leſs abroad, that ſo they may not, by falling together, come 
« np too thick; and that if one ſhould miſs.a good ſoil or bed, ano 
© ther may bit. So the kernels of pine have wings—yet ſhort 
hereby they fly not into the air, but only flutter upon the 
© ground. But thole of typha, dandelion, and moſt of the pap: 


© wafted every way.—Again, there are ſeeds which are ſcattered 
© not by flying abroad, but by being either ſpirted or ſlung # 
© way. The firſt of thoſe are wood-{orrel, which having a run. 
© ning root, nature ſees fit to ſow the ſeeds at ſome diſtance 


tendinous or ſpringy nature.—This cover, ſo ſoon as it begins 
« to dry, burſts open on one ſide, in an inſtant, and is violent!y 
turned inſide outward—and ſo ſmartly throws off the ſec 
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their agreeable taſte and ſmell, and ſalutary nature, 
inviting themſelves to be ſwallowed and carried about 


t The ſeed of harts*tongue is flung or ſhot away——by the curi- 


t ous contrivance of the ſeed-caſe, as in codded arſmart, only there 


( the ſpring moves and curls inward, but here outward; viz, 


* did wes 


tz ſturdy ſpring.— The ſurface of the ſpring reſembles a fine 
i ſcrew. —So ſoon as—this ſpring is become ſtark enough, it 
t ſuddenly breaks the caſe into two halves, like two little cups, 
and ſo ſlings the ſeed.” Grew, ib. p. 199. and in tab. 72. all 
theſe admirable artifices are handſomely repreſented, 
] Quin ſi quantitas modica ſeminum [filicis phyllitidis quoque}] 
a foliis in ſubjectam chartae mundae ſchedam decutiatur, 
» WJ detergaturve, et deinde in acervum converratur, veſicularum 
ſeminalium plurimis una diſſilientibus, et ſibi invicem allifis, 
e acervulus varie moveri per partes videbitur, non ſecus ac ſi ſy- 
„ renibus aut iſtiuſmodi beſtiolis reple tus eſſet quin ſi locus 
. tranquillus fit, aure proxime admota, crepitantium inter rum- 
3 vaſculorum ſonitus——percipietur ; et fi mieroſcopio 
e chartam oculis ober res, ſemina per eam undique ſparſa, et ad 
e notabilem ab acervo diſtantiam projecta comperies.“ Kay, 
e bid. p. 132. | | 
1 The admirable contrivance of nature in this plant is moſt 
+ WT plain : for the ſeed- veſſels being the beſt preſerver of the ſeed, 
{WW it is there kept from the injuries of air and earth, till it be 


ee wo 


y WW rainy, when it is a proper time for it to grow, and then it is 


u thrown round the earth, as grain by a ſkilful ſower. When 
any wet touches the end of the ſeed-veſſels, with a ſmart noiſe 
„and ſudden leap it opens itſelf, and with a ſpring ſcatters its 
t- WF (ced to a pretty diſtance round it, where it grows.“ Dr Sloane 
Voy. to Jamaica, p. 150. of the gentianella flore coeruleo, etc. 
or ſpiritsleaf. 


be added here, whoſe cods fly open, and dart out their ſeed, upon 
ſmall touch of the hand. Bur the moſt remarkable inſtance is 


' eviter tactae, actutum ejaculantur [ſemina] imo quod longe 
' mirabilius videtur, etſi ſiliquas non tetigeris, fi tamen manum 
velut tacturus proxime admoveas, ſemina in appropinquantem 
fe evibrabunt; quod tum Moriſonus ſe ſaepius expertum ſeribit, 
wum Johnſtonus apud Gerardum verum eſſe affirmat.“ Hiſt. Plant. 
16. c. 20. 5 
Neither is this proviſion made only for land vegetables, but 
or ſuch alſo as grow in the ſea. Of which I ſhall give an inſtance 
tom my before-commended friend, Dr Sloane; As to the 
fuci, their feed hath been diſcovered, and ſhewed me firſt, by 


found on many of this kind, ſolid tubercules, or riſings. in 
ſome ſeaſons, wherein _ _ ſeveral round ſeeds, as big 
| 3 | | 


( every ſeed-caſe—is of a ſpheric figure, and girded about with 


The plants of the cardamime family, and many others, may 
e 


n the cardamime impatiens, Cujus ſiliquae, ſaith Mr Ray, vel - 


the induftry of the ingenious herbariſt, Mr Sam. Doody, who- 
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by the birds, and thereby alſo fertilized by paſting i ca 
through their bodies (); and others not thus taken m. 


© as muſtard-ſced, which, when ripe, the outward membrane of il 
© the tubercule breaking, leaveth the ſeed to float up and doyn 
© with the waves. The ſeed coming near ſtones, or any ſolid 
* foundation, by means of a mucilage it carries with it, ſticks ad, 
© to them, and ſhoots forth ligulae with branches, and in time an 
© comes to its perfection and magnitude.” Sloan. Voy. Jamaicy, 


« 50. - 
n But although Mr Doody had hinted, and conjectured at the An 
thing, yet the firſt that diſcovered the ſeeds in fuci was the be. no! 
fore-commended Dr Tancred Robinſon; as may be ſeen by com- ene 

aring what Mr Ray faith in his Synopſ. Stirp. Brit. p. 6. with 

is Append. Hiſt. p. 1849. Beſides which fuci, the Dr tells me, 
he obſerved veſſels and ſeed in carolloid ſhrubs, as alſo in ſeveril 
fungi, not only in the ſpecies of crepitus lupi, but alſo between 
the lamellae of other ſpecies, and in that ſubterraneous kind call. 
ed truffles, whoſe ſeed and veſlels open in the cortex; at ſome 
ſeaſons, he ſaith, like that of mallows in ſhape. 

As to the crepitus lupi, I have more than once examined their 
| Powder, with thoſe excellent microſcopes of Mr Wilſon's make; 
but the moſt ſatis factory view Mr Wilſon himſelf gave me; by 
which I found the ſeeds to be ſo many exceeding ſmall puff - balls 
with round heads, and longer than ordinary ſharp-pointed ſtalks, 
as if made on purpoſe to prick eaſily into the ground. Theſe 
ſeeds are intermixed with much duſty matter, and become burt. 
ful to the eyes, probably by their ſharp ſtalks pricking and 
wounding that tender organ. 

(q) The ancient naturaliſts do generally agree, that miſſeltoe 
3s propagated by its ſeeds carried about by, and paſſing through 
the body of birds. Thus Theophraſtus, de Cauſ. Plant. I. 2. c. 24 


Ta q eo ris opvidav, etc. Initium vero a paſtu avium :—quippe B 
© viſco det racto confectoque in alveis, quod frigidiſſimum ei, WM * tu 
e ſemen cum excremento purum dimittitur, et facta mutation m 
« aliqua in arbore ſtercoris cauſa pullulat, erumpitque, etc. 8% m. 
alſo Pliny faith, vi- Omnino autem ſatum [viſcum} nullo vo 
* modo naſcitur, nec niſi per alvum avium redditum, maxine N. 
© palumbis. ac tur di. Hacc eſt natura, ut niſi maturatum in ven- © no 
© tre avium, non ꝓroveniat.“ Plin. Nat. Hiſt, I. 16. c. 44. Wh pe 
ther what Theophraſtus and Pliny affirm, be conducive to the pr 
better fertilizing the ſeeds of miſſeltoe, I know. not; but that it f 69, 
is not of abſolute neceſſity, I can affirm upon mine own exper. * ca 
ence, having ſeen. the ſeeds germinate, even in the bark of oak te. 
But although they ſhot above an inch, and ſeemed to root in the a 
tree, yet they came to nothing; whether deſtroyed by ants, (r) 
etc. which I ſuſpected, or whether diſagreeing with the oak, IM k. 
know not, But I ſince find the matter put out of doubt by * de: 
Mr Doody : which fee in Mr Ray's Hiſt. Plant. Appen. p. 1915 lic 
Nutmegs are ſaid to be fertilized after the ſame manner, 4 
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(ate of, do many of them by their uſefulneſs in hu- 
nan life, invite the huſbandman and gardiner cafes 
fully to ſow and nurſe them up. 
Jo this ſo ſingular a eare about the propagation 
ind conſervation of the ſpecies of vegetables, I might 
add the nice proviſion that is made for their ſupport 
+ and aid, in ſtanding and growing, that they may 
» Wl keep their heads above ground, and not be fotted = 
and ſpoiled in the earth themſelves, nor thereby an · 4 
WH noy us; but, on the contrary, miniſter to all their | 
Wl cds, and our uſes; to afford us houſes, utenſils, 


food (r), phyſic, clothing, yea, diverſion too, by 4 | 
al FER | m0 
n WY Tavernier faith was confirmed to him by perſons that lived many 2 
. years in thoſe parts; whoſe relation was: the nutmeg being ÞI 
ci ripe, ſeveral birds come from the iſlands towards the ſouth, and 4+ 

devour it whole, but are forced to throw it up again, before it f 


ir de digeſted: and that the nutmeg, then beſmeared with a viſtous | A 
:: WH matter, falling to the ground, takes root, and produces a tree, 4 
y WE which would never thrive, was it planted. Tavern. of the Com- 1 
% mod. of the Gr. Mogul. And monſieur Thevenot, in his travels 
„ to the Indies, gives this aceount: The tree is produced after this l 


ſc manner; there is a kind of birds in the iſland, that having pick- 7 9 
t. Ned off the green huſk, ſwallow the nuts, which, having been ſome 1 
dme in their ſtomach, they void by the ordinary way; and they bly 
fail not to take rooting in the place where they fall, and in time 4 
oe grow up to a tree. This bird is ſhaped like a cuckow; and the wy 
Dutch prohibit their ſubjects, under pain of death, to kill any of 1 
24 them. Vide Sir T. Pope-Blunt's Nat. Hiſt. | 44} 
pe But Mr Ray gives a ſomewhat different account: Hune fruc- 1 
(1, tum [ nucem Moſchatam] variae quidem aves depaſcuntur, ſed bi ; 
nel max ime columbae genus album et parum, quae dehiſcente nuca- 1 
So mento, illectae ſuavitate macis, hunc cum nuce eripiunt et de- "nt 
lo © vorant, nec niſi repleta ingluvie capaciſſima ſaginam deſerunt. We 
me Noſtrates ibi mercatores columbis iſtis 2#t=eate#s, live nucivoris 11 / 
en. nomen impoſuerunt. Quas autem vorant nuces, poſt integras 1 
ne · per alvum reddunt. Redditae citius deinde germinant ut pote = 
he Wi © praemaceratae fervore ventriculi. Arbores inde natae ceu prae- 246 
it Wi * cociores, facile ſunt corruptioni obnoxiae fructumque ferunt «if 
ri * cacteris multo viliorem, et hac cauſa neglectum incolis con- 4 
ak, temtumque, practer macin, quem ad adulterandum meliorem 65 
the adhbibent“ Ray, Hiſt. Plant. I. 27. c. 4. 14 
ts, (r) * Arbores Flandioribus fruge ſuccis hominem mitigavere. ha 
„bk tis recreans membra olei liquor, vireſque potus vini; tot #1 
by © denique ſapores annui ſponte venientes : et menſae, depugnetur 4 


5. ( licet earum cauſa cum feris, et paſti naufragorum corporibus 
BY © pilces expetantur, etiamnum tamen ſecundae. Mille practerea 
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the beauty of their looks, by the fragrancy of thei 
ſmell, by creating us pleaſant ſhades againſt the 
ſcorching beams of ſummer, and ſkreening us again 
the piercing winds, and cold of winter (/). 

And it is very obſervable, what admirable provi. 
ſions are made for this purpoſe of their ſupport and. n: 
ſtanding, both in ſuch as ſtand by their own ſtrength, 
and ſuch as need the help of others. In ſuch as ſtand by 
their own ſtrength, it is by means of the ſtronger 
and more ligneous parts, equivalent to the bones in Mines 
animals, being made not inflexible, as bones; becauſe 
they would then be apt to break; but of a yielding Noot 
elaſtic nature, to eſcape and dodge the violence of e 
the winds, and by means alſo of the branches ſpread- 
ing handſomely and commodiouſly about, at an angle Nini 
of about 45 gr. by which means they equally fill up, in 
and at the ſame time make an aequilibration of the 


top (5). A 


* ſant uſus earum, ſine quibus vita degi non poſſit. Arbore (ul. bus 
camus maria, terraſque admovemus, arbore exaedificamus te“ 29 
e ta. Plin. Nat. Hiſt. J. . ö mir: 

(7) Plantarum uſus latiflime patet, et in omni vitae parte du 
© occurrit. Sine illis laute, ſine illis commode non vivitur, at 
© nec vivitur omnino : quaecunque. ad victum neceſſaria ſunt, 
C rer ad delicias faciunt, e locupletiſſimo ſuo penu abun 
de ſubminiſtrant. Quanto ex iis menſa innocentior, mundiot, 
© ſalubrior quam ex animalium caede et laniena? Homo certe 
natura animal carni vorum non eſt; nullis ad praedam et n- 
e pinam armis inſtructum, non dentibus exertis et ſerratis, non e: © 
© unguibus aduncis. Manus ad fructus colligendos, dentes ad 
E mandendos comparati. Non legimus ei ante diluvium carnes und; 
ad eſum conceſſas. At non victum tantum nobis ſappeditan 
« ſed et veſtitum, et medicinam, et domicilia, aliaque aedificia 
© et navigia, et ſupellectilem, et focum, et oblectamenta ſen- ue V 
fſuum animique : ex his naribus odoramenta et ſuffumigia paran- 
tur. Horum flores inenarrabili colorum et ſchematum varie 
e tate, et elegantia, ocvlos exhilarant, ſuaviſſima odorum quos 
« expirant fragrantia ſpiritus recreant. Horum fructus gulae il. üffcie 
« Jecebrac menſas ſecur das inſtruunt, et languentem appetitum ei 
« citant. Taceo virorem amoeniſſimum oculis amicum, quem 
per prata paſcua agros, ſylvas ſpatiantibus objiciunt, et umbra 
« quas contra aeſtum et ſolis ardores praebent.” Ray, ib. |. 1 
c. 24. p- 46 | 

() All vegetables of a tall and ſpreading growth ſeem to have 


or X. The SUPPOR T of Vegetables. 393 


able to ſupport themſelves, it is a wonderful faculty 
they have, ſo readily and naturally to make uſe of 


ing up upon them (r), and uſing them as crutches 


; natural tendency to a hemiſpherical dilatation, but generally 
confine their ſpreading within an angle of go gr. as being the 
moſt becoming and uſeful diſpoſition of its parts and branches, 
Now, the ſhorteſt way to give a moſt graceful and uſeful filling 


ines, and to diſpoſe of thoſe lines in a variety of parallels, etc. 
Ind to do that in a quadrantal ſpace, etc. there appears but one 
y poſſible, and that is, to form all the interſections, which the 
boots and branches make, with angles of 45 gr. only. And I 
dere appeal to all, if it be not in this manner, almoſt to a nicety 


Infinite Agent, the native ſtrictneſſes and regularities of them 
plainly ſhewing from whoſe hand they come. Account of the 
Irigin and Formation of Foſſils, Shells, etc. Printed at Lon- 
lon, 1705. p. 38. 41. : i 

() In Hedera, ſurculi et rami hine inde clayiculos, quaſi 
radiculas emittunt, quae parictibus, vel occurrentibus arbori- 
bus veluti digitis firmantur, et in altum ſuſpenduntur. Hujuſ- 
modi radiculae ſubrotundae funt, et pilis cooperiuntur ; et quod 
mirum eſt, glutinoſum fundunt humorem, ſeu terebifithinam, 
qua arcte lapidibus ne ctuntur et agglutinantur.——Non minori 
induſtria natura utitur in vite Canadenſi, etc. The admirable 
nd curious make of whoſe tendrils and their feet, ſee in the il- 
uſtrious author, Malpig. de Capreolis, etc. p. 48 - 

Claſpers are of a compounded nature, between that of a root 
nd a trunk. Their uſe is ſometimes for ſupport only; as in the 
laſpers of vines, briony, etc. whoſe branches being long, flen- 
ler, and fragile, would fall by their own weight, and that of 
eir fruit; but theſe claſpers take hold of any thing that is at 
and; which they do by a natural circumvolution which they 


ore compact ſubſtance than that of vines, the ſap would not be 
ificiently ſupplied to the upper ſprouts, unleſs theſe affiſted the 
nother - root; but theſe ſerve alſo for ſupport too. Sometimes 
Iſo they ſerve for ſtabiliment, propagation, and ſhade; for the 
rit of theſe ſerve the claſpers of cucumbers; for the ſecond, 
hoſe,” or rather the trunk - roots of chamomil ; and for all three, 
Le ankeroote of ſtrawberries Harris Lex Tech. in verb. 
aſpers. | 


d 
p 


And as for ſuch vegetables as are weak, and not . 


he help of their neighbours, embracing and climb» 


to that ſpace of dilating and ſpreading out, is to proceed in ſtrait 


ſerved by nature, etc. A viſible argument that the plaſtic ca- 
jacities of matter are governed and diſpoſed by an all-wiſe and 


$ 

„ue; (thoſe of briony have a retrograde motion about every 
„rd circle, in the form of a double claſp ; ſo that if they miſs 
- ne way, they may catch the other). Sometimes the uſe of 
„pers is alſo for a ſupply, as in the trunk- roots of ivy; which 
„ig a plant that mounts very high, and being of a cloſer and 
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to their feeble bodies: ſome by their odd convolying 
faculty, by twiſting themſelves like a ſcrew about 
-others; ſome advancing themſelves by catching an 
holding with their curious claſpers and tendrils, equi. te 
valent to the hands; ſome by ſtriking in their roof © 
feet ; and others by the emiſſion of a natural glue, 
cloſely and firmly adhering to ſomething or other 
that adminiſters ſufficient ſupport unto them, Al 
which various methods being ſo nicely accommodate 
to the indigencies of thoſe helpleſs vegetables, and 
not to be met with in any beſides, is a manifeſt indica. 
tion of their being the contrivance and work of the 
Creator, and that his infinite wiſdom and care con. 
deſcends, even to the ſervice, and well-being of the 
meaneſt, moſt weak, and helpleſs inſenſitive parts 0 
the creation. | 

In the laſt place, to the uſes already hinted at, | 
might add a large catalogue of ſuch among vegetables 
as are of peculiar uſe and fervice to the world, ant 
ſeem to be deſigned, as it were, on purpoſe, by the 
moſt merciful Creator, for the good of man, or other 
creatures (u). Among grain, I might name the 
great fertility (x) of ſuch as ſerves for bread, the eaſy 
culture and propagation thereof, and the agreemen 
of every ſoil and climate to it. Among trees, and 
plants, { might inſtance in fome that ſeem to be de- 
figned, as it were, on purpoſe, for almoſt ever 
' uſe (y), and convenience; ſome to heal the mol 


() Vegetables afford not only food to irrationals, but all 
phyſic, if it be true which Ariſtotle ſaith, and after him Pliny; 
which latter, in his 8th book, chap. 27. ſpecifies divers planti 
made uſe of as ſpecifics, by divers, both beaſts and birds: as di 
tany by wounded deer; celandine by ſwallows, to cure the fore 
eyes of their young, etc. And if the reader hath a mind to (ee 
more inſtances of this nature, many of them fanciful enough, It 
may conſult Merſenne in Geneſ. p. 933 · 
(x) See before, book iv. chap 11. note (5), p. 192. 

- (9) © Planta haec unica [aloe Americana] inquit Fr. Hernande 
« quicquid vitae eſſe poteſt neceſſarium praeſtare facile potelt, i 
* efſet rebus humanis modus. Tota enim illa lignorum ſepiend 
* rumque agrorum uſum praeſtat, caules tignorum, folia v« 


cone 
ticy] 
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ſubborn and dangerous diſtempers (z), to alleviate 
and eaſe the pains (aa) of our poor infirm bodies, all 


i teta tegendi imbricum, lancium: eorundem nervvli et fibrae 
 eundem habent uſum ad lin teamina, calceos, et veſtimenta cone 
JW: fcienda quem apud nos linum, cannabis, goſſipium, ete. E, 
cM mucronibus fiunt clavi, aculei, ſubulae, quibus perforandis 
er 2uribus, macerandi corporis gratia, Indis uti mos erat cum dae- 
l t monum vacarent cultui ; item aciculae, acus, tribuli militares 
et raſtilla idonea pectendis ſubtegminibus. Praeterea e ſucco 
mananti, cujus evulſis germinibus inter nis foliiſve tenerioribus 
cultus [Yztlinis] in mediam cavitatem, ſtillat planta, unica ad 
go interdum amphoras, quod dictu eſt mirabile, vina, mel, as 
cetum, ac ſaccha rum parantur, [The methods of which he tells]. 
« 1dem ſuccus menſes ciet, alvum lenit, vrinam evecat, renes et 
veſicam emundat. E radice quoque reſtes fiunt firmiſſimae. 
Craffiores foliorum partes, truncuſque, decocta ſub terra, eden- 
' do ſunt apta, ſapiuntque citrea frutia ſaccharo condita: quin et 
( yulnera recentia mire conglutinany—Folia quoque aſſa et affec- 
| to loco impoſita convulſionem curant, ac dolores leniunt, 
( praecipue ſi ſuccus ipſe calens bibatur, quamvis ab Indica profi- 
ciſcantur lue, ſenſum hebetant, atque torporem inducunt. Ra- 
dicis ſuccus luem Veneream curat apud Indos, ut Dr Palmer.“ 
Ray, ib. I. at. c. 7. See alſo Dr Sloane's Voyage to Jamaica, 
„ 247. 

There are alſo two ſorts of aloe beſides, mentioned by the 
ame Dr Sloane, one of which is made uſe of for fiſhing-lines, 
ow-ſtrings, ſtockings, and hammocs. Another hath leaves that 
old rain-water, to which travellers, etc. reſort to quench their 
hirſt, in ſcarcity of wells, or waters, in thoſe dry countries. 
did. p. 249. 

1 here, I ſhall name the cortex Peruvianus, 
hich Dr Morton calls antidotus in levamen aerumnarum vitae 
humanae plurimarum divinitus conceſſa.“ De Febr. Exer. v. 
3. In ſanitatem gentium proculdubio a Deo O. M. conditus. 
Cujus grat ia, arbor vitae, ſiqua alia, jure merito appellari po- 
teſt.” Id. ib c. 7. Eheu! quot convitiis Herculea et divina 
hace antidotus jactabatur!“ Ibid. | 
To this (if we may believe the Eph. Germ. An. 12. Obſ. 74. 
1d ſome other authors) we may add trifolium paludoſum, which 
become the panacea of the German and northern nations, 

(aa) © Pro doloribus quibuſcunque ſedandis praeſtantiſſimi ſem- 


lari ſolet, et remedium vere divinum exiſtit. Et quidem ſatis 
mirari vix poſſumus, quomodo urgente viſceris aut membri cu- 
juſpiam tortura inſigni, et intolerabili cruciatu, pharmacum 
hoc, incantamenti inftar, levamen et «varynoixr ſubitam, im- 
mo interdum abſque ſomno, aut ſaltem prius quam advenerit, 
concedit, Porro adhuc magis ſtupendum eſt, quod donec par- 
ticulae opiaticae operari, et potentiam ſuam narcoticam exercere 


/ 


per uſus opium habetur; quamobrem merito Nepenthe appel- - 
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the world over: and ſome deſigned for the peculiat 
ſervice and good of particular places, either to cui 
ſuch diſtempers as are peculiar to them, by growing 
more plentifully there than elſewhere (56), or elſe t 
_  Obviate ſome inconvenience there, or to ſupply ſome 
conſtant. neceſſity, or occaſion, not poſlible, or x 
leaſt not eaſy, to be ſupplied any other way (cc). | 


© continuant, immo etiam aliquamdiu poſtquam ſomnus Gnitur, 
© ſumma alleviatio, et indolentia in parte affecta perſiſtit.“ Willi 
Phar. Rat. Par. x. ſect. 7. c. t. ſect. 15. | 
(bb) © Tales plantarum ſpecies in quacunque regione a De 
© creantur quales hominibus et animalibus ibidem natis maxing 
© conveniunt : imo ex plantarum naſcentium frequentia ſe fen 
© animadvertere poſſe quibus morbis [endemiis] quaelibet regi 
© ſubjea ſit, ſeribit Solenander. Sic apud Danos, Friſios, Hy 
© landos, quibus ſcorbutus frequens, cochlearia copioſe proyenit, 
Ray, Hiſt. Plant. I. 16. c. 3. 
To this may be added, Elſner's obſervations concerning thy 
virtues of divers things, in his Obſervations de Vincetoxici 
Scrophularum remedio. E. Germ. T. 1. obſ. 57. 
1 _ Benorovinus, a phyſician of Dort, may be here conſuli * 
ed, who wrote a book on purpoſe to ſhew, that every county 
hath, every thing ſerving to its occaſions, and particularly rem 
dies afforded to all the diſtempers it is ſubje& unto. See Beni” 
Avrapxtiæ Bata v. ſive Introd. ad Medic. indigenam. | 
(cc) The deſcription Dr Sloane gives of the wild-pine is, th; 
its leaves are channeled, fit to catch and convey water dont 
into their reſervatories; that theſe reſervatories are ſo mad 
as to hold much water, and cloſe at top when full, to hinder! 
evaporation ; that theſe plants grow on the arms of the trees i hold 
the woods every where En thoſe parts], as alſo on the barks Tray 
their trunks. And one contrivance of nature in this vegetal; 
he. ſaith, is very admirable. The ſeed hath long and ma bie 
threads, of tomentum, not only that it may be carried every wherMſ"'th 
by the wind, —but alſo, that it may by thoſe threads, when drive ing 
through the boughs, be held faſt, and ſtick to the arms, and e vit 
terior parts of the barks of trees. So ſoon as it ſprouts or gt 
minates, although it be on the under part of a bough, — i 
leaves and ſtalk riſe perpendicular, or ſtrait up, becauſe if it h 
any other poſition, the ciſtern (before mentioned, by which it 
chiefly nouriſhed——) made of the hollow leaves, could not h *te 
water, which is neceſſary for the nouriſhment and life of 
plant —In ſcarcity of water, this reſervatory is neceſſary te t 
ſufficient, not only for the plant itſelf, but likewiſe is very ul ner 
ful to men, birds, and all ſorts of inſects, whither they come! t ſyl1 
troops, and ſeldom go away without refreſhment. Id. ib. p. , quo 
| and Phil. Tranſ. No. 2 57. where a figure is of this notable pl, mus 
as alſo in Lowthorp's Abridg. vol. 2. p. 669. | tula 


is, for inſtance, an admirable proviſion made for 
ſome countries” ſubject to drought, that when the 
waters every where fail, there are vegetables which 
contain not only moiſture enough to ſupply their own 
yegetation and wants, but afford drink alſo both to 
man and -other- creatures, in their great extrem1- 
ties (dd); and a great deal more might be inſtanced 
In a like nature, and things that bear ſuch plain im- 


feſt-the-ſuperintendence of the infinite Creator. 


the creation, which, (although one of the meaneſt, 


The wild-pine ſo called, etc. hath leaves that will hold a pint 
and a half, or quart of rain-water ; and this water refreſhes the 
leaves, and nouriſhes the root. When we find theſe pines, we 
ſick our knives into the leaves, juſt above the root, and that 
lets out the water, which we catch in our hats, as J have done 
many times to my great relief. Dampier's Voy. to Campeachy, 
c. 2. p. 56. | : 

4 Navarette tells us of a tree called the bejuco, which twines 
about other trees, with its end hanging downwards; and that 
travellers cut the hib off it, and preſently a ſpout of water runs 
out from it, as clear as cryſtal, enough, and to ſpare, for ſix or 
eight men. I drank, ſaith he, to my ſatis faction of it, found it 
cool and ſweet, and would drink it as oft as I found it in my 
way. It is a juice and natural water. It is the common relief of 
the herdſmen on the mountains ; when they are thirſty they lay 
hold on the bejuco, and drink their fill. Collect. of Voy. and 
Trav. vol. t. in the Sup. to Navarette's Acc. of China, p. 355. 

The waterwith of Jamaica hath the ſame uſes; concerning 
which, my before-commended friend, Dr Sloane, favoured me 
vith this account from his original papers: This vine grow- 
ing on dry hills in the woods, where no water is to be met 


' held by either end to the mouth, affords ſo plentifully a lim - 
pid, innocent and refreſhing water, or ſap, as gives new life to 
' the droughty traveller or hunter. Whence this is very much 
celebrated by all the inhabitants of theſe iſlands, as an imme di- 
' ate gift of-providence to their diſtreſſed condition.? | 
To this we may add what Mr Ray takes notice of concerning 
the birch tree. * In initiis veris antequam folia prodiere, vul- 
nerata duleem ſuccum copioſe efundit, quem ſiti preſſi paſtoris in 
' ſylvis ſaepenumers potare ſolent. Nos etiam non ſemel eo li- 
* quore recreati ſumus cum herbarum g= vaſtas peragravi- 
; * ſylvas, inquit Tragus. Raii Cat. Plant. circa Cantab. in 
vetula, - 8 | 
LI 
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preſſes of the divine wiſdom and care, that they mani- 


Thus I have given a ſketch of another branch of 
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with, its trunk, if cut into pieces two or three yards long, and 
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yet) if it was accurately viewed, would abundant! 
manifeſt itſelf to be the work of God. But becauſe 


I have been ſo long upon the other parts, although 


Jeſs than they deſerve, I muſt therefore content my. 
ſelf with thoſe general hints I have- given ; which 
may however ſerve as ſpecimens of what might have 
been more largely ſaid about this inferior part of the 
animated creation. 

As to the inanimate part, ſuch as ſtones, minerals, 
earth, and ſuch like, that which I have * ſaid 
in the beginning ſhall ſuffice. 


— 


— 


15 o k XI. 


| Praflical I nferences from the foregoin 


. SURVEY. 


my ſurvey as far as I care at preſent to en- 

gage myſelf, all that remaineth, is to draw 

ſome inferences from the foregoing ſcene of the great 

Creator's works, and ſo conclude this part of my in- 
tended work. 


H AV I N G, in the 1383 1 a 


CHAP. I. 
That Go's WoRKs arc GREAT andERCEL 


25 LENT. 


THE firſt inference I ſhall TY ſhall be by 
way of confirmation of the text, that the 
4 « works of the Lord are great (a).“ And this i 


0 £ Equidem ne laudare quidem ſatis pro merito poſſum ejus 
4 2 ac potentiam, au animalia fabricatus eſt. Nan 


6 
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neceſſary to be obſerved, not againſt the Atheiſt only, 


but all other careleſs, incurious obſervers of God's 


works. Many of our uſeful labours, and ſome of 
our beſt modern books, ſhall be condemned with 
only this note of reproach, that they are about trivial 
matters (6), when in truth they are ingenious and 
noble diſcoveries of the works of God. And how 
often will many own the world in general to be a 
manifeſtation of the infinite Creator, but look upon 


the ſeveral parts thereof as only toys and trifles, ſcarce 


deſerving their regard ! But in the foregoing, I may 
call it, tranſient view I have given of this lower, 


and moſt ſlighted part of the creation, I have, I hope, 


abundantly made out, that all the works of the Lord, 
from the moſt regarded, admired, and praifed, to the 
meaneſt and moſt flighted, are great and glorious 
works, incomparably contrived, and as admirabl 


made, fitted up, and placed in the world. So far 


then are any of the works of the Lord, even thoſe 
eſteemed the meaneſt, from deſerving to be diſregard- 
ed, or contemned by us (c), that, on the contrary, 
they deſerve, as ſhall be ſhewn in the next chapter, 
to be ſought out, inquired after, and curioufly and 
diligently pried into by us; as I have ſhewed the 
word in the text implies. LE 5 


ejuſmodi opera non laudibus medo, verum etiam hymnis ſunt 
' majora, quae priuſquam inſpexiſſemus, fieri non poſſe perſua- 
ſum habeamus, conſpicati vero, falſos nos opinione fuifle com- 
perimus.“ Galen. de uſu Part. I. 7. c. 15. | 

600 * Nam tamen pigere debet lectores, ea intelligere, quemad- 
' modum ne. naturam quidem piguit ea reipſa ctlicere.” Galen, 
ibid. 1. Ix. fin. | | s 

e) An igitur etiamſi quemadmodum natura haec, et ejuſmo- 
«di, ſumma ratione ac providentia agere potuit, ita et nos imi- 
' tari aliquando poſſemus? Ego vero exiſtimo multis noſtrum 
' ne id quidem poſſe, neque enim artem naturae exponunt : eo 
© enim modo omnino eam admirarentur, ſin minus eam ſaltem non 
' vituperarent,* Galen. ibid, l. _ „ 

| | 7 
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oo 


That Go D's WoRKs eught to be INQUIRE) 
into, and that ſuch INQUIRIES are commendabl, 
T H E Creator doubtleſs did not beſtow ſo much 
curioſity, and exquiſite workmanfhip and ſkill 
upon his creatures, to be looked upon with a care. 
leſs, incurious eye, eſpecially to have them flighted 
or contemned; but to be admired by the rational 
part of the world, to magnify his own power, vil 
dom, and goodneſs, throughout all the world, and the 
ages thereof. And therefore we may look upon it 
as a great error, not to anſwer thoſe ends of the in- 
finite Creator, but rather to oppoſe and affront them, 
On the contrary, my text commends God's works, 
not only for being great, but alſo approves of thoſe 
curious and ingenious inquirers, that ſeek them out, 
or pry into them. And the more we pry into, and 
diſcover of them, the greater and more glorious we 
find them to be, the more worthy of, and the more 
expreſsly to proclaim their great Creator. 
Commendable then are the reſearches, which 
many amongſt us have, of late years, made into 
the works of nature, more than hath been done in 
ſome ages before. And therefore, when we are aſked, 
Cui bono? To what purpoſe ſuch inquiries, ſuch 
pains, ſuch expence ? The anſwer is eaſy, It is to 
anſwer the ends for which God beſtowed ſo much 
art, wiſdom, and power about them, as well as given 
us ſenſes to view and ſurvey them; and an under- 
ſtanding and curioſity to ſearch into them: it is to 
follow and trace them, when and whither he leads 
us, that we may fee and admire his handy- work our- 
ſelves, and ſet it forth to others, that they may ſee, 
admire, and praiſe it alſo. I ſhall then conclude this 
inference with what Elihu recommends, Job xxxv. 


CHAP. III. GoD's WorKks are manifeſt. 401 


24. 25» 6 Remember that thou magnify his work, 
which men behold. Every man may ſee it, men 
may behold it afar off. 


CHAP, III. 


Hat Go 's Wo R Rs are MANIFEST fo all: 
whence the Unreaſonableneſs of Infidelity. 


HE concluding words of the preceding chapter 
ſuggeſt a third inference, that the works of 

God are ſo viſible to all the world, and withal ſuch 
manifeſt indications of the being and attributes of the 
infinite Creator, that they plainly argue the vileneſs 
and perverſeneſs of the Atheiſt, and leave him inex- 
cuſable. For it is a ſign a man is a wilful, perverſe 
Atheiſt, that will impute ſo glorious a work, as the 
creation is, to any thing, yea, a mere nothing, as 
chance is, rather than to God (a). lt is a ſign the 
man is wilfully blind, that he is under the power of 
the devil, under the government of prejudice, luſt, 
and paſſion, not right reaſon, that will not diſcern 
what every one can ſee, what every man may behold 
afar off, even the exiſtence and attributes of the Cre- 
ator from his works. For, as there is no ſpeech 
dor language where their voice is not heard, their 


0 Galen having taken notice of the neat diſtribution of the 
nerves to the muſcles, and other parts of the face, cries out, 


' Haec enim fortunae ſunt operae ! Cacterum tum omnibus 


( [partibus} immitti, tantoſque eſſe ſingulos [nervos} magnitudi- 
ne, quanta particulae erat neceſſe; haud ſcio an hominum fie 
ſobriorum ad fortunam opificem id revocare. Alioqui quid tan- 
dem erit, quod cum providentia et arte efficitur? Omnino enim 
hoc ei contrarium eſſe debet, quod caſu ac fortuito fit” And 
afterwards, * Haec quidem atque ejuſmodi artis ſcil. ac ſapientiae 
opera eſſe dicimus, ſi modo fortunae tribuenda ſunt quae ſunt 
* contraria; fietque jam quod in proverbiis Fluvi ſurſum 
* fluent; fi-opera quae nulium habent ornamentum, neque rati- 


onem, neque modum artis elſe; conttraria vero fortunae dus 


timus.“ etc, Galen. ubi ſupra. I. 1 1. c. 7. 


KC 
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c line is gone out through all the earth, and their d 
* words to the end of the world :* fo all, even the þ 
barbarous nations, that never heard of God, have, from t 
theſe his works, inferred the exiſtence of a Deity, n 
and paid their homages to ſome deity, although Ml 1 
they have been under great miſtakes in their notiong g 
and concluſions about him But however, this ſhews 

how naturally and univerſally all -mankind agree, in at 


deducing their belief of a God from the contempla. 6G 
\ tion of his works, or, as even Epicurus himſelf, ino 
Tully (5) faith, from © a notion that nature itſel{M pl 


„ hath imprinted upon the minds of men. For, faith 
© he, what nation is there, or what kind of men, that 
© without any teaching or inſtructions, have not a 
© kind of anticipation, or preconceived notion of ail S: 
« Deity ? | | | 

An Atheiſt therefore, if ever there was any ſuch, * 
may juſtly be eſteemed a monſter among rational © | 
beings; a thing hard to be met with in the whole 
tribe of mankind; an oppoſer of all the world (c);M * : 
a rebel againſt his human nature and reaſon, as wel 
as againſt his God, 

But above all, monſtrous is this, or would be, in 
ſuch as have heard of God, who have had the beneft 
of the clear goſpel-revelation. And ſtill more mon- 
ſtrous this would be, in one born and baptized in 
the Chriſtian church, that hath ſtudied nature, and 
Pried farther than others into God's works. For 
ſuch an one, if it be poſſible for ſuch to be, to deny 


6) * Primum eſſe Deos, quod in omnium animis,” etc. Ane 
a little after, Cum enim non inſtituto aliquo, aut more, aut lege 


* ſit opinio conſtituta, maneatque ad unum omnium firma con ( 
< ſenſio, intelligi neceſſe eſt, eſſe Deos, quoniam inſitas eorum, ( 
vel potius innatas cognitiones, habemus. De quo autem o ple: 
nium natura conſentit, id verum eſſe neceſſe eſt, Eſſe igituſ phi 
Deos confitendum eſt.” Cicer. de Nat Deor. |. r. c. 16. 17. ly | 
(c) The Atheiſt in denying a God, doth, as Plutarch ſaith ter! 
endeavour. Immobilia movere, et bellum inferre non tantun , ato: 
© longo tempori, ſed et multis hominibus, gentibus, et familie en 


auas religioſus deorum cultus, quaſi divino furore correpich 
⸗tenuit.“ Plutar. de Iſide. | 7. 


cur. IV. Obedience is Go D's Due. (ez 


the exiſtence, or any of the attributes of God, would 
be a great argument of the infinite inconvenience of 


thoſe fins of intemperance, luſt, and riot, that hath 


made the man abandon his reaſon, his ſenſes,. yea, 


had almoſt ſaid his very human nature (d), to en- 


gage him thus to deny the being of a God. 


So alſo it is much the ſame monſtrous infidelity, 
at leaſt betrays the ſame atheiſtical mind, to deny 


God's providence, care, and government of the world, 


or / which is a ſpawn of the ſame Epicurean princi- 


ples, to deny final cauſes (e) in God's works of crea- 


tion; or with the profane, in Pſal. Ixxiii. 11. to ſay, 
How doth God know ? and is there knowledge in 
the Moſt High?” For, as the witty and eloquent 
Salvian ſaith (J), They that affirm nothing is ſeen 
by God, will, in all probability, take away the 
{ ſubſtance, as well as fight of God. But what ſo 
© great madneſs, ſaith he, as that when a man doth 
not deny God to be the Creator of all things, he 
' ſhould deny him to be the Governor of them? Or 
© when he confeſſeth him to be the Maker, he ſhould 
' fay, God neglecteth what he hath ſo made? 


Ar. 1 


That GoD's Wok Ks ought to excite us to FEAR 
and OBEDIENCE He GOD. 


'INCE the works of creation are all of them ſo 
many demonſtrations of the .infinite wiſdom 


and power of God, they may ſerve to us as ſo many 


(d) See before, note (5), p. 40 2. 

(e) Galen having ſubſtantially refuted the Epicurean princi- 
ples of Aſclepiades, by ſhewing his ignorance in anatomy and 
philoſophy, and by demonſtrating all the cauſes to be evident- 
ly in the works of nature, viz. final, efficient, inſtrumental, ma- 
terial, and formal cauſes, concludes thus againſt, his fortuitous 
atoms, Ex quibus intelligi poteſt, conditorem noſtrum in for- 
* mandis particulis unum hunc ſequi ſcopum, nempe ut quod me- 
* livs eft eligat.“ Galen. de uſu Part. I. 6. c. 3. 

Y De Gubern. Dei. I. 4 P. 124. meo libro; alſo J. 7. c. 14. 
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arguments exciting us to the conſtant fear of God 
and to a ſteady, hearty obedience to all his law, ci 
And thus we may make theſe works as ſerviceable 0 
to our ſpiritual intereſt, as they all are to our life 00 
and temporal intereſt. For if whenever we ſee then," 
we would conſider that theſe are the works of our in. Mi! 
finite Lord. and Maſter, to whom we are to be account. d 
able for all our thoughts, words, and works, and tha he 
in theſe we may lee his infinite power and wiſdom; n 
this would check us in ſinning, and excite us to ti 
ſerve and pleaſe him who is above all controul, and 
who hath our life and whole happineſs in bis th 
power. After this manner God himſelf argues with ba 
his own © fooliſh people, and without underſtanding, 
© who had eyes, and ſaw not, and had ears, and 
„ heard not, Jer. v. 21. 22. Fear ye not me? faith ple 
© the Lord: will ye not tremble at my preſence, bol 
© have placed the ſand for the bound of the ſea, by ai 
« perpetual decree, that it cannot paſs it; and though 
© the waves thereof toſs themſelves, yet can they not e 
6 prevail; though they roar, yet can they not pas! 
cover it? | 
This was an argument that the moſt ignorant, 0 
ſtupid wretches could not but apprehend ; that a Be- 
ing that had ſo vaſt and unruly an element, as the 
ſea, abſolutely at his command, ought to be fearet 
and obeyed, and that he ought to be conſidered 2 
the ſovereign Lord of the world, on whom the world de 
proſperity and happineſs did wholly depend; ve. * 
24. Neither ſay they in their heart, Let us now fear, 4 
the Lord our God, that giveth rain, both the for. f. 
mer and the latter in his ſeaſon : he reſerveth unt tit 
us the appointed weeks of the harveſt.” 


| | | C H A . . mi 
That Go D's Works ought to excite us to Thankfulneſh 


A 5 the demonſtrations which God hath given d 
his infinite power and wiſdom ſhould excite 
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us to fear and obedience ; ſo I ſhall ſhew in this 
chapter, that the demonſtrations which he hath given 
bl of his infinite goodneſs in his works, may excite us 
to due thankfulneſs and praiſe. It appears through» 


— out the foregoing ſurvey, what kindneſs God hath 
* ſhewn to his creatures in provaling every thing con- 
nt. ducing to their life, proſperity, and happineſs (a); 


bu bow they are all contrived and made in the beſt 
manner, placed in the fitteſt places of the world for 


m; . . 0 
of their habiration and comfort; accoutered in the beſt 
nal manner, and accommodated with every, even all 


hi the minuteſt things that may miniſter to their health, 
in happineſs, office, occaſions, and buſineſs in the world. 
Upon which account, thankfulneſs and praiſe is 
b. ſo reaſonable, ſo juſt a debt to the Creator, that the 
plalmiſt calleth upon all the creatures to praiſe God, 
no in Palm exlviii. Prazſe him all his angels, praiſe 
him all his hoſt; ſun, moon, ſtars of light, heavens 
( of heavens, and waters above the heavens.* The 
or icaſon given for which is, ver. 5. 6. For he com- 
( manded, and they were created; he hath alſo eſta- 
{ bliſhed them for ever and ever; he hath made a 
it, decree which they ſhall not paſs.” And not theſe 
e. ceeleſtials alone, but the creatures of the earth and 
bel waters too, even the meteors, © Fire and hail, ſnow 


| («) Si pauca quis tibi donaſſet jugera, accepiſſe te diceres be- 
p ' neficium : immenſa terrarum late patentium ſpatia negas eſſe 
"oF © beneficium? Si pecuniam tibi aliquis donaverit, beneficium 
el. © vocabis : tot metalla defodit, tot Alumina emiſit in aera, ſuper 
quae decurrunt ſola aurum vehentia : argenti, aeris, ferri im- 
' mane pondus omnibus locis obrutum, cujus inveſtigandi tibi 
facultatem dedit, negas te accepiſſe beneficium? Si domus 
(08 tibi donetur, in qua marmoris aliquid reſplendeat, etc. Num 
mediocre munis vocabis? Ingens tibi domicilium, ſine ullo in- 
*cendii, aut ruinae metu ſtruxit, in quo vides non tenues cru- 
' ſlas—ſed integras lapidis pretioſiſſimi moles, eic. negas te ullum 
munus accepiſſe? Et cum iſta quae habes magno aeſtimes, — 
"eſt ingrati hominis, nulli debere te judicas? Unde tibi iſtum 
quem trahis ſpiritum? Unde iſtam, per quam, ductus vitae tuae 
diſponis atque ordinas, lucem? etc. Senec. de Benef. L 4. 
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' Yea, the very mountains and hills, trees, beaſt 
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all the ages and ſexes of mankind are charged vit 
this duty; Let them praiſe the name of the Loid 


true and unfeigned thankfulneſs and praiſe (6) to thi 
our great Benefactor, if we reflect upon what hath 


hath done for man alone, without any regard to thi 


among the whole race of beings, man hath eſpecia 
reaſon to magnify the Creator's goodneſs, and wil 


© ſeant, dicantque me polluere ſacrum ſermonem, quum eg 
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« and vapours, ſtormy winds fulfilling his word. 


H. 


© and all cattle, creeping things, and flying fol. 
But in a particular manner, all the ranks and order 


© for his name alone is excellent; his glory is aboyg 
© the earth and heavens,” ver. 13. 
And great reaſon there is we ſhould be excited t 


been ſhewn in the preceding ſurvey, that the Creator 


reſt of the creatures, which ſome have held were made 
for the ſake of man. Let us but reflect upon th ere 
excellence and immortality of our ſoul; the incom 
parable contrivance, and curious ſtructure of oy 
body; and the care and caution taken for the ſecuri 
ty and happineſs of our ſtate, and we ſhall find, that 


ſuitable ardent affections to be thankful unto him. 


(1) © Tempeſtivum tibi jam fuerit, qui in hiſce libris verſai 
* conſiderare, in utram familiam recipi malis, Platonicamne a 
© Hippocraticam, et aliorum virorum, qui naturae opera mitan 
© tur; an eorum qui ea inſectantur, quod non per pedes natur 
conſtituit effluere excrementa.“ Of which, having told a fier 
of an acquaintance of his, that blamed nature on this account 
he then goes on: At vero fi de hujuſmodi pecudibus plura ve 
© ba fecero, melioris mentis homines merito mihi forte ſuccen 


« CONDITORIS noſtti verum hymnum compono, exiſtimoqut 
© in eo veram eſſe pietatem, ut fi noverim ipſe primus, dei 
de et aliis expoſucrim, quaenam fit ipfius ſapientia, quae virtu 
quae bonitas. Quod enim cultu conveniente exornaverit omni 
© nullique bona inviderit, id perfectiſſimae bonitatis ſpecimet 
« eſſe ſtatuo; et hac quidem ratione ejus bonitas hy mis noi 
© eft celebranda. Hoc autem omne inveniſſe quo pacto omi 
potiſſimum adornarentur, ſummae ſapientiae eſt: <tfeciſſe auten 
1 omnia, quae voluit, virtutis eſt invictae.“ Galen de uſu Page u 

Zo C. 10. a i | - 
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hat we ought to pay Go p all due Ho uA G , and 
WORS HI, particularly that the Lo R D's Day. 


{ the being and attributes of God, ſhall be, that we 
ght to pay God all that homage and worſhip which 
sright of creation and dominion entitle him unto, 


uch as the Creator appointed, from the very crea- 
jon, one day in ſeven to his ſervice, it will not 
terefore be improper to ſay ſomething upon that 
bject; and if I inſiſt ſomewhat particularly and 
ugely thereon, the congruity thereof to the deſign 
theſe lectures, and the foregoing demonſtration, 


eglect of this ancient, univerſal, and moſt reaſon- 
dle and neceflary duty, will, I hope, plead my ex- 
ſe, But that I may ſay no more than is neceſſary 
this point, I ſhall confine myſelf to two things; 
e time God hath taken, and the buſineſs then to 
performed. | Rs b 

I. The time is one day in ſeven, and one of the 


e world. For, as ſoon as God had finiſhed his 
days works of creation, it is ſaid, Gen. ii. 2. 3. 
He reſted on the ſeventh day from all his work 
which he had made. And God bleſſed the ſeventh 
day, and ſanctified it, becauſe that in it he had 
reſted from all his work.“ This ſanCtification (a), 
d bleſſing the ſeventh day, was ſetting it apart, 


(a) © Op Uſibus divinis accommodavit, a communi et profa- 
do ulu ſegregavit, in uſum ſacrum ad cultum Dei deſtinavit.” 
ch, Concord. p. 1336. Deſtinari ad aliquid, facrari,” etc. 
Ixtorf, in verbo. Ek 
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OR a concluſion of theſe lectures, the laſt thing 
I ſhall infer, from the foregoing demonſtration 


d his great mercies call for from us. And foraſ- 


gether with the too great inadvertency about, and 
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as 2 day of diſtinction from the reſt of the week-days, 
and appropriating it to holy uſes and purpoſes, name. 
ly, the commemoration of that great work of the 


creation, and paying homage and worſhip to that in. | 
finite Being, who was the effector of it. | 
This day, thus conſecrated from the beginning, 
for the celebration of the * Tv x6ous yer, the 
© world's birthday,” as Philo calls it, was probably, Ml « 
in ſome meaſure, forgotten in the following wicked © 
ages, which God complains of, Gen. vi. 5. and foi « 
after the flood likewiſe. But after the return out offi © 
Egypt, when God ſettled the Jewiſh polity, he wall * 
pleaſed to renew this day, and to eftabliſh it for ai © 
perpetual ſtanding law. And e it was ob. 
ſerved down to our bleſſed Saviour's time, counte. 
nanced, and ſtrictly obſerved, by our great Lord andi 
Maſter himſelf, and his apoſtles and diſciples, in and {: 
after his time; and although, for good reaſons, the m. 
day was changed by them, yet a ſeventh day hat th 
been- conſtantly obſerved in all ages of Chriſtianity Bu 
down to our preſent time. | m1 
Thus we have a day appointed by God himſel{M nei 
and obſerved throughout all ages, except ſome feu ef 
perhaps, which deſerve not to be brought into ei pre 
ample. - . 
And a wiſe deſignation of time this is, well be ear 
coming the divine care and precaution; ſerving fog bon 
the recruiting our bodies, and diſpatching our affairs off | 
and at the ſame time to keep up 4 ſpiritual tempe this 
of mind, For, by allowing fix days to labour, th eon 
poor hath time to earn his bread, the man of buſinelgſ d v 
time to diſpatch his affairs, and every man time fe bon 
the work of his reſpective calling. But had tber kinc 
been more, or all our time allotted to labour an flv 
þtilineſs, and none to reſt and' recruit, our bodic that 
and ſpirits would have been too much fatigued an too 
waſted, and our minds have been too long engage * 
a 


about worldly matters, ſo as to have forgotten divin 
things. But the infinitely wiſe Ruler of the woll 
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„Ving taken the ſeventh part of our time to his 


„own ſervice, hath prevented theſe inconveniencies, 
e hath given a relaxation to ourſelves; and eaſe and re- 
WM freſhment to our wearied beaſts, to poor fatigued flaves, 

and ſuch as are under the bondage of avaricious, 
„ Wl cruel mafters. And this is one reaſon Moſes gives of 
de che reſervation and reſt on the feventh day, Deut. v. 
13. 14. 15. Six days thalt thou labour, and do all 
thy work; but the ſeventh is the fabbath of the Lord 
« thy God ; in it thou thalt not do any work, thou, 
nor thy children, ſervants, cattle, or ſtranger, that 
thy man- ſervant and maid - ſervant may reſt as well 
$ as thou. And remember that thou waſt a ſervant, 
etc. therefore the Lord thy God commanded thee to 
+ keepthe ſabbath - day. That carnal, greedy people, 
ſo bent upon gain, without ſuch a precept, would have 
ſcarce favoured their own bodies, much leſs have had 
mercy upon their poor bondimen and beaſts; but by 
this wiſe proviſion, this great burden was taken off, 
But on the other hand, as a longer liberty would too 

much have robbed the maſter's time, and bred idle- 
«(WM neſs, fo by this wiſe proviſion, of only one day of 
est, to fix of labour, that inconveniency was alſo 
ex prevented. | | ; 

Thus the wife Governor of the world hath taken 
bel care for the diſpatch of buſineſs. But then as too 
{ol long engagement about worldly matters would take 
ir off mens minds from God and divine matters, fo by 
pe this reſervation of every ſeventh day, that great in- 
th convenience is prevented alſo; all being then bound 
nell to worſhip their great Lord and Maſter, to pay their 
fal homages and acknowledgments to their infinitely 
gen kind Benefactor; and, in a word, to exerciſe them- 
an ſelves in divine, religious buſineſs, and fo keep up 
die chat ſpiritual temper of mind, that a perpetual, or 
an too long application to the world would deſtroy. 
ge This, as it was a good reaſon for the order of 4 
vin ſabbath to the Jews; fo * as good a reaſon for our 
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Saviour's continuance of the like time in the Chri. 
ſtian church. 5 . 1 
And a law this is, becoming the infinitely wiſe 
Creator and Conſervator of the world, a law, not 
only of great uſe to the perpetuating the remembrance 
of thoſe. greateſt of God's mercies then commemora. 
ted, but alſo exactly adapted to the life, occaſions, 
and ſtate of man; of man living in this, and a- kin 
to another world: a law well calculated to the diſ. 
patch of our affairs, without hurting our bodies or 
minds. And ſince the law 1s ſo wife and good, we 
have great reaſon then to practiſe carefully the duties 
incumbent upon us; which will fall under the conſi. 
deration of the FRE +136] ets PLOT Ins 
II. Thing I propoſed, the buſineſs of the day, 
which God hath reſerved to himſelf. And there are 
two things enjoined in the commandment, a ceſſation 
from labour and worldly buſineſs ; and that we re. 
member to keep the day holy. | 

Firſt, There muſt be a ceſſation from worldly bu. 
ſineſs, or a reſt from labour, as the word ſabbath (0) 
ſignifies. * Six days thou ſhalt do all thy work, but 
© the ſeventh is the ſabbath of the Lord thy God, 
© (not thy day but his), in which neither thou, nor 
© any belonging to thee, ſhall do any work.“ In 
which injunction it is obſervable, how expreſs and 
particular this commandment is, more than others, 
in ordering all ſorts of perſons to ceaſe from work. 

Secondly, We muſt remember to keep the day 
holy. Which remembrance is another thing alſo in 
this, more than in the other commandments, and 
implies, . . 

1/, That there is great danger of our forgetting, 
neglecting, or being hindered from keeping the day 
holy, either by the infirmity and casnality of our 
own nature, or from the avocations of the world. 

2dly, That the keeping it holy is a duty of more 


) Da Ceſſatio, requicse 


1 
— 


DB 5 Sos K 22 28 wr, ,@ - 


2 ry 


chf. VI. Lok p's Day how to be celebrated. 411 


than ordinary conſequence and neceſſity. And of 
greateſt conſequence this is, „„ 
1. To perpetuate the remembrance of thoſe grand 
works of God commemorated on that day; in the 
firſt ages of the world, the creation; in the middle 
ages, the creation and delivery from Egypt; and un- 
der Chriſtianity, the creation and redemption by 
Chriſt- Which mercies, without ſuch frequent oc- 
cations, would be ready to be forgotten, or diſre- 
garded, in ſo long a track of time, as the world hath 
already ſtood, and may, by God's mercy, till ſtand. 
2. To keep up a ſpiritual temper of mind, by thoſe 


frequent weekly exerciſes of religion, as hath been 


already. mentioned. | 

3. To procure God's bleſſing upon the labours 
and buſineſs of our ſix days, which we can never 
expect ſhould be proſperous, if we are negligent of 


God's time. For, how can we expect God's bleſſing, 


upon a week ſo ill begun, with a neglect, or abuſe 
of God's firſt day? And therefore if we become un- 
proſperous in the world; if loſſes, troubles or dan- 
gers befal us, let us reflect how we have ſpent the 
Lord's day; whether we have not wholly neglected 
it, or abuſed it in riot, or made it a day for taking 
journies, for more private- buſineſs, and leſs ſcan- 
dalous labour, as the cuſtom of too many 1s. 

Thus having ſhewn what reafon there is to re- 
member to keep holy the day dedicated to God, I 


ſhall conſider how we are to keep it holy, and ſo 


conclude. Now, the way to keep-it holy, is not by 
bare reſting from work ; for that, as a father faith, is 
© Sabbatum boum et aſinorum, a ſabbath of beaſts ;* 
but holy acts are the proper buſineſs of a holy day, 
celebrated by rational beings. Among all which, 
the grand, principal, and moſt univerſally practiſed, 
is the public worſhip of God, the aſſembling at the 
public place of his worſhip, to pay, with our fellow- 
creatures, our homages, thanks, and praiſes to the 
infinite Creator and Redeemer of the world. This, 
M m 2 
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as it is the moſt reaſonable ſervice, and proper buſi. 
neſs for this day, ſo is what hath been the practice 
of all ages. It was as early as Cain and Abel's days, 
Gen. iv. 3. what was practiſed by religious perſons 
in the following ages, till the giving of the lay; 
and at the giving of that, God was pleaſed to order 
places, and bis particular worſhip, as well as the 
feventh day. The tabernacle and temple were ap. 
pointed by God's expreſs command; befides which, 
there were ſynagogues all over the pation ; fo that in 
our Saviour's time, every great town, or village, had 
one, or more in it, and Jeruſalem 460, or more (c). 

The worſhip of theſe places, our bleſſed Saviour 
was a conſtant and diligent frequenter af. It is ſaid, 
He went about all the cities and villages, teaching 
in their ſynagogues, and preaching, and healing 
etc. Matth. ix 35. And St Luke reporteth it as 
his conftant cuſtom and practice, Luke iv. 16. And 
* as his cuſtom was, he went into the fynagogue on 
© the fabbath day.” 

Having thus mentioned the praQtice of Chrift, it 
is not neceſſary I ſhould ſay much of the practice of 
his apofiles, and the following purer ages of Chri- 
ſtianity, who, in fhort, as their duty was, diligently 
followed their great Maſter's example. They did 
not think it enough to read and pray, and praiſe 
God at home, but made conſcience of appearing 
é in the public aſſemblies, from which nothing but 

« ſickneſs and abſolute neceſſity did detain them; 
and if ſick, or in priſon, or under baniſhment, no» 
thing troubled them more, than that they could 
© not come to church, and join their devotions to 
© the common ſervices. If perſecution at any time 
forced them to keep a little cloſe; yet no ſooner 
© was there the leaſt mitigation, but they preſent! j 
returned to their open duty, and publicly met a 
0 "er. No trivial pretences, no light exculcs, 
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« were then admitted for any one's abſence from the 


' © congregation, but according to the merit of the cauſe, 


«ſevere cenſures were paſſed upon them,” etc. to expreſs 
it in the words of one of our beſt antiquaries (d). 
- The public worſhip of God then is not a matter 
of indifference,” which men have in their own power 
to do, or omit, as they pleaſe; neither is it enough 
to read, pray, or praiſe God at home, unleſs ſome 
inevitable neceſſity hindereth ; becauſe the appearing 
in God's houſe, on his day, is an act of homage and 
fealty, due to the Creator, a right of ſovereignty we pay 
him. And the with-holding thoſe rights and dues 
from God is a kind of rejecting God, a diſownin 

his ſovereignty, and a withdrawing our obedience and 
ſervice. And this was the very reaſon why the pro- 
fanation of the ſabbath- was puniſhed with death 
among the Jews, the ſabbath being a ſign, or 
badge of the God they owned and worſhipped (e). 


(4) Dr Cave's Primitive Chriſtianity, p. 2. cap. 7. | 

le) At this day it is cuſtomary for ſervants to wear the livery 
of their maſters, and others to bear badges of their order, pro- 
feſſion, ſervility, erc. So in former ages, and divers countries, 
it was uſual to bear badges, marks, and figns on divers occaſions. 
In Ezek. ix. 4 * A mark was to be ſet on the forehead of thoſe 
that lamented the abominations of the city.” The like was to 
be done upon them in Rev. vii. 3. and ix. 4 So the worſhippers 
of the beaſt, Rev. xiii. 16. were to receive a Xapayua, A mark 
in the right hand, on their foreheads.“ Thoſe Kapayuara, 
Eypayidss, Badges, etc. were very common. Soldiers and ſlaves 
bare them in their arms or forcheads; ſuch as were matriculated 
in the heteriae, or companies, bare the badge or mark of their 
company; and whoever liſted himſelf into the ſociety of any of 
the ſeveral gods, received a Xapayue, or a mark in his body, 
(commonly made with red-hot needles, or ſome burning in the 
fleſh), of the- God he had liſted himſelf under. And after Chri · 
ſtianity was planted, the Chriſtians had alſo their ſign of the croſs. 
And not only marks in their fleſh, badges on their com ett. 
were uſual ; but alſo the dedication of days to their infaginary © 
deities. Not to ſpeak of their feſtivals, etc. the days of the 
week were all dedicated to ſome of their deities. Among the 
Romans, Sunday and Monday, to the Sun and Moon ; Tueſday 
to Mars; Wedneſday to Mercury, etc. So our Saxon anceſtors 
did the ſame; Sunday and Monday, as the Romans did to the 
Sun and Moon; Tueſday * Tuyſeo; Wedneſday to Woden; 
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Thus Exod. xxxi. 13. My fabbaths ye ſhall keep; 
6 for it is a SIGN between me and you, throughout 
your generations; that ye may know that I am the 
© Lord, that doth fanCtify you; or, as the original 
may be rendered, A fign to acknowledge that 1 
© JEHOVAH am your Sanctiſier, or, your GoD :* for, 
as our learned Mede obſerves, © To 4: the Sanctifier 
© of a people, and to be their God, is all one.“ 80 
likewiſe very exprelly in Ezek. xx. 20. © Hallow my 
© ſabbaths, and they ſhall be a ſign between me and 
© you, that ye may know that I am the Lorp your 
© Gop;' or rather as before, © to acknowledge that! 
£ JEwovan am your Gp. | 
The fabbath being thus a ſign, a mark, or badge, 
to acknowledge God to be their God, it follows, that 
a neglect or contempt of that day redounded to God; 
to ſlight that, was flighting God; to profane that, 
was to affront God ; for the puniſhment of which, 
what more equitable penalty than death! And al. 
though under Chriftianity, the puniſhment is not 
made capital, yet have we no lefs reafon for the 
ſtrict obſervance of this holy day than the Jews, but 
rather greater reaſons. For the God we worſhip, is 
the ſame: if after the fix days labour, he was, by 
the ſeventh, owned to be God, the Creator ; no leſs 
is he by our Chriſtian Lord's day: if by the celebra- 
tion of the ſabbath, the remembrance of their deli- 
verance from the Egyptian bondage was kept up, and 
God acknowledged to be the effector thereof; we Chri- 
. Rtians have a greater deliverance; we own our deli - 
verance from fin and Satan, wrought by a greater C 
Redeemer than Moſes, even the bleſſed Jeſus, whoſe ¶ ci, 
reſurrection, and the completion of our redemp- if be 
tion thereby, was performed on the Chriſtian Lord's A 
Thur{day to Thoer; Friday to Friga; and Saturday to Seater: 


an *account of which deities, with the figures under. which they 
were worfhipped, may be met with in our learned Verſtegan, 


chap. 3: Pp. 68. 


* 


CAP. VI. The Con ct USION. 41s 


— 


And now, to ſum up, and conclude theſe infe- 
rences, and ſo put an end to this part of my ſurvey: 
ſince it appears, that the works of the Lord are ſo 
great, ſo wiſely contrived, ſo accurately made, as to 


1deſerve to be inquired into; ſince they are alſo fo 
„ MW manifeſt demonſtrations of the Creator's being and 
r attributes, that all the world is ſenſible thereof, to 
o Wl the great reproach of atheiſm : what remaineth, but 
chat we fear and obey fo great and tremendous a 


Being ! that we be truly thankful for, and magnify 
and praiſe his infinite mercy, manifeſted to us in his 
works! And foraſmuch as he hath appointed a day 
on purpoſe, from the beginning, for theſe ſervices, 


e; that we may weekly meet together, commemorate 
at and celebrate the great work of creation; that we 
|; may pay our acts of devotion, worſhip, homage, and 7 
t, fealty to him; and ſince this is a wiſe and excellent 4 
h; Wl diſtribution of our time, what ſhould we do, but | 
1. W conſcientiouſly and faithfully pay God theſe his rights 


ot MW and dues! and as carefully and diligently manage 
ne God's time, and diſcharge his buſineſs then, as we 
ut do our own upon fix days; particularly that with the 
is Wl pious pſalmiſt, we love the habitation of God's 
07 Wl © houſe, and the place where his honour dwelleth ;* and 
s therefore take up his good reſolution in Pal. v. 7. 
a- MW with which I ſhall conclude; But as for me I will 
li- © come into thine houſe in the multitude of. thy 1 
nd © mercy, and in thy fear will I worſhip towards thy 1 
fi- © holy temple.” j 
li-. Now, to the ſame infinite God, the omnipotent 4 
ter Creator and Preſerver of the world, the moſt gra- 
fe cious Redeemer, SanCtifier, and Inſpirer of mankind, 1 
p- be all honour, praiſe, and thanks, now and for ever. 
1's MW AMEN. | 8 


— THE END. 
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Tortoiſe 171, 218, 229, 247% 315 
Trades, inventors of them, ete- 


Tranſmutation of plants 
Trees delight in various ſoils 86 

how nouriſhed 

Thronningholm gardiner 

Tuba Euſtachiana 

The hot Tueſday 

ics of the eye, w 


Turnip excreſcences 
Tympanum of the ear 


Valleys and mountains 
Vapours what & how raiſed 50, 75 
Quantity raiſed 
How precipitated 
Variety of things for the world's 
79, 192, 381, 394 
| 380 


Ventriloquous perſons 
Veſiculae of the lungs, whether 


Veſpae ichneumons 232, 347» 
Vipers clothing 9 
Virtue, its great uſe & benefit 106 


Viſion double 


Upminſter regiſter * 
— how much above the ſea 77 
Uſeful creatures moſt plentiful 


—things ſooneſt diſcovered 
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Wandering Jew Page 18; 
Waſps nidification 201, 2 37, 257, 
p 6 
Waters -- 
— Forcible eruptions of them 101 
Waterwith of Jamaica 397 
Weather heavy and dark 50, ;1 
——preſages of it 76, 387 
Wells how dug in Auſtria, etc, 
7 100, tor 
Whales | 378 
Wheat > 19 
—raining it 247 
'Whiſpering places 138 
Wild pine 396 
Dr Willis's repreſentation of 
reſpiration I60 
Winds 45 
— Health ful 45.—4 
he author's obſervations 40 
| 50 

— Trade=-winds 69 


Trade-winds the product, not 
cauſe of heat and cold 45, 46 
Wind- pipe in divers animals 164 


Wings of birds 322, 313 
— of inſects 349 
Winter, the preſervation of 

animals therein 217, 218 
Wiſdom, where ſeated 318 
Wood - | 231, 232 
Woodcocks 202, 212 


Wood-peckers 202, 326, 326 
Works of nature and art com 

pared 66, 350 
W orld viſible and.inviſible 68, 6g 
——Beginnivg aſſerted by Ari 


ſtotle 188, 18 
World kept clean 194 
Worms in the fleſh 360 
In the guts 36 
In other parts 3617 364 
Wornils * 360 
Worſhip of God 414 


Wry-neck _ 2.30, 244 


Yolk of the egg, its uſe 337 


Yourig taken care of 215 
Ina certain number 181, 253 
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